e oF
1' ®

DraftDetailed Project Reportand .« &
Environmental gssessment Sea ).ampréy
Barrier Project |

. Conneaut Creek, Erie County, PA

Sectlorj 506 Great Lakes Flsﬁ;;
" and Ecosystem Restoratlgu

P2# 495058 - e

""--;_M.#ay 2024 _

N
~US Army Corps
— : S8R " of Engineers.

Buffalo District -




THIS PAGE INTENTIONALLY LEFT BLANK



Conneaut Creek, Erie County, Pennsylvania
Section 506, Detailed Project Report / Environmental Assessment (P2 #495058)

FINDING OF NO SIGNIFICANT IMPACT (FONSI)

SECTION 506 GREAT LAKES FISHERY AND ECOSYSTEM RESTORATION — SEA LAMPREY
BARRIER PROJECT

ERIE COUNTY, PENNSYLVANIA

The U.S. Army Corps of Engineers (USACE) Buffalo District has conducted an environmental analysis
in accordance with the National Environmental Policy Act of 1969, as amended. This Detailed Project
Report and Environmental Assessment (DPR/EA) for the Conneaut Creek Great Lakes Fishery and
Ecosystem Restoration — Sea Lamprey Barrier Project addresses the feasibility and potential
environmental effects associated with the implementation of sea lamprey control alternatives for the
proposed study area along Conneaut Creek, Erie County, Pennsylvania. This study was conducted under
the authority of Section 506 of the Water Resources Development Act of 1992, as amended.

The DPR/EA evaluated various alternatives that would effectively limit sea lamprey migration into
Conneaut Creek thereby reducing or eliminating the need for lampricide treatments. The Recommended
Plan (Alternative 4a) is the National Ecosystem Restoration (NER) plan, which includes:

A seasonally operated adjustable low crest barrier that uses an Obermeyer gate and electrical
barrier with trap and sort and jumping pool at Griffey Road to provide more efficient and
effective means to prevent or significantly reduce the numbers of sea lamprey from reaching
upstream spawning habitat in Conneaut Creek.

In addition to a “no action” plan, four other alternatives were evaluated. These consisted of an electric
only barrier, a high fixed crest barrier, a low fixed crest, and a low adjustable crest (Obermeyer). The
formulation of alternatives, selection criteria, and the eventual selection of the Recommended Plan are
discussed in Sections 3.4, 3.7 and 5 of the DPR/EA, respectively.

A detailed assessment of the potential effects of the project alternatives is presented in Section 4 of the
DPR/EA while a summary assessment of the potential effects of the Recommended Plan is listed in the
table below:

e e Insignificant effects Resource
Public Interest effects asa ?esu.l fait unaffe(?ted 57
mitigation action
Demographics | O
Associated Land Use and Development O O
Public Facilities and Services O O
Water and Sewer Facilities O O
Recreation O [
Noise O O
Aesthetic Values O O
Public Health and Safety O O
Transportation O [
Cultural resources O O
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Environmental justice O O
Hazardous, Toxic, and Radioactive Waste O O
Air quality O O
Water quality O [
Sediment Quality O O
Greenhouse Gases and Climate Change O O
Plankton & Benthos O O
Vegetation O [
Fisheries O O
Wetlands O O
Streams and Floodplains O O
Wildlife O O

O O

Threatened and Endangered Species

All practicable and appropriate means to avoid or minimize adverse environmental effects were analyzed
and incorporated into the Recommended Plan. Best management practices as detailed in the DPR/EA
will be implemented, if appropriate, to further minimize impacts.

No compensatory mitigation is required as part of the Recommended Plan.

A scoping document was distributed to the public, local, state, federal agencies and applicable Indian
tribes on July 22, 2022. Comments were received from the U.S. Environmental Protection Agency on
August 22, 2022, and from three interested parties/adjacent property owners. Those comments were
evaluated and addressed in the appropriate sections of this EA. A copy of the scoping document and all
comments received are in Appendix A-6.

Pursuant to Section 7 of the Endangered Species Act of 1973, as amended, the USACE determined that
the Recommended Plan will have no effect on federally listed species or their designated critical habitat.
The project is within the range of several species that are listed as threatened or endangered. However,
the project will have no effect on these species. The project may affect, but will not adversely affect, the
Indiana bat and northern long-eared bat due to restrictions on seasonal vegetation clearing restrictions
(Sections 4.3.10 and 7.1.6). The tricolored bat is not currently listed but likely will be before the project
goes to construction. Based on the information provided on the USFWS website, this species may use a
wide range of habitat but is anticipated that similar tree cutting dates to Indiana bat and northern long
eared bat will apply. The salamander mussel is also not currently listed but likely will before the project
goes to construction. The USFWS is also proposing critical habitat for this species and the proposed
project location at Griffey Road is within the 62 river miles of Conneaut Creek currently proposed as
critical habitat. Detailed surveys conducted by Pennsylvania Department of Environmental Protection
(PADEP) and Pennsylvania Department of Conservation and Natural Resources (PADCNR) have not
identified salamander mussels within the reach of stream near Griffey Road. This proposed project would
reduce or eliminate the application of lampricide over approximately 50 miles of stream upstream of
Griffey Road, with much of that being within this proposed critical habitat for salamander mussels. Thus,
despite this project potentially impacting some of the proposed critical habitat during construction and
seasonal inundation, the project would protect a much larger portion of this critical habitat from
lampricide application. Coordination and informal consultation with USFWS and state and local agencies
is ongoing (Appendix A-6).
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Pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended, the USACE
determined that the Recommended Plan will have no effect on historic properties. The Pennsylvania
State Historic Preservation Office (SHPO) concurred with this finding on March 29, 2024 (Appendix A-
6).

Pursuant to the Clean Water Act of 1972, as amended, the discharge of dredged or fill material associated
with the Recommended Plan has preliminarily been found to be compliant with the Section 404(b)(1)
Guidelines (40 CFR 230). A Clean Water Act Section 404(b)(1) Evaluation has been drafted and is found
in Appendix A-6 of the DPR/EA. This evaluation will be finalized prior to the project’s pre-construction
engineering and design phase following issuance of a Clean Water Act Section 404(a) public notice and
consideration of all applicable comments related to this proposed discharge.

Also pursuant to Section 401 of the Clean Water Act, USACE will obtain a water quality certification
from PADEDP prior to construction.

All applicable environmental laws have been considered and coordination with appropriate agencies and
officials has either been completed or initiated. A list of these laws is provided in Section 7, Compliance
with Environmental Protection Statutes and Executive Orders.

Technical, environmental, and cost effectiveness criteria used in the formulation of alternative plans were
those specified in the Water Resources Council’s 2013 Economic and Environmental Principles and
Guidelines for Water and Related Land Resources Implementation Studies. Analysis has shown that the
proposed project is not a major federal action that would result in significant adverse impacts on the
quality of the human or natural environment. Public coordination, to date, has not encountered any
significant environmental controversy. All applicable laws, executive orders, regulations, and local
government plans were considered in the evaluation of alternatives. Based on this report, the reviews by
other federal, state and local agencies, tribes, input of the public, and the review by my staff, it is my
determination that the Recommended Plan would not cause significant adverse effects on the quality of
the human environment; therefore, preparation of an Environmental Impact Statement is not required.
Full compliance will be attained once the public review period is concluded and no significant adverse
impacts are identified and the FONSI is signed.

Date:

Lyle R. Milliman
Lieutenant Colonel, U.S. Army
District Commander
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Executive Summary

This Detailed Project Report/Environmental Assessment (DPR/EA) presents the findings of the Conneaut
Creek Section 506 Great Lakes Fishery and Ecosystem Restoration — Sea Lamprey Barrier Project. It
documents the plan formulation process and potential environmental effects associated with the
implementation of sea lamprey control alternatives for the proposed study area. The study area includes
the mainstem of Conneaut Creek in Pennsylvania between the Ohio-Pennsylvania border at river mile
(RM) 24.5 and the confluence of the East Branch of Conneaut Creek at RM 38.5. The proposed sea
lamprey barrier project is in Conneaut Creek near Griffey Road in Erie County, Pennsylvania.

The sea lamprey (Petromyzon marinus) is a primitive, eel-like fish that originally entered the Great Lakes
from the Atlantic Ocean. Mature adults migrate into streams to spawn from early March through July in
various parts of the Great Lakes basin, and the larvae that develop from the eggs take up residence in
stream bottoms feeding on organic debris and algae in the stream until they transform to their parasitic
form and return to the lakes 3 to 10 years later. Upon returning to the lakes, they attach to large fish such
as salmon and lake trout using their suction-cup like mouths to feed on them as parasites. During their
parasitic phase, which lasts 12 to 18 months, it is estimated that each lamprey kills approximately 40
pounds of fish. The mortality caused by the sea lamprey, combined with intense fishing pressure and
spawning habitat destruction, has resulted in the decline of many native fish species in the Great Lakes.

Since 1954, the Great Lakes Fishery Commission (GLFC) has been implementing a comprehensive sea
lamprey control program to reduce impacts of the invasive sea lamprey population on native fish stocks in
the Great Lakes. Current sea lamprey control methods depend heavily on the use of chemical
lampricides, and lampricide is applied in Conneaut Creek every two to five years to eliminate or reduce
larval sea lamprey populations. Significant cost as well as public and ecological concern are associated
with continued and repeated use of lampricide. As such, the GLFC has committed to reduce lampricide
application through the implementation of alternative lamprey control strategies, including the use of
barriers to block sea lamprey migration into spawning areas.

This study evaluates the feasibility of implementing a permanent sea lamprey control alternative in
Conneaut Creek, Pennsylvania. The objectives of this study are to provide the sponsor, the GLFC, with a
more efficient and effective means to prevent or significantly reduce the numbers of sea lamprey from
reaching approximately 50 river miles of spawning habitat in Conneaut Creek, reduce the need to use
lampricide in Conneaut Creek, and to maintain or improve the stream habitat quality for desirable fish
species. Over the course of this study, seven alternatives were formulated and screened down to a
focused array of five alternatives. The focused array of alternatives included the no-action alternative as
well as four types of barriers with accompanying fish passage and recreational mitigation structures that
include a high fixed crest barrier, an electric barrier, a low fixed crest and electric barrier, and a low
adjustable crest and electric barrier.

The Recommended Plan and National Ecosystem Restoration (NER) Plan, Alternative 4a, consists of a
seasonally operated adjustable low crest barrier that uses an Obermeyer gate (steel panels raised by an
inflatable air bladder) and electrical barrier with trap and sort and jumping pool to accommodate fish
passage at Griffey Road. A portage is included to provide a land route around the barrier for
paddlesports. Alternative 4a provides a more efficient and effective means to prevent or significantly
reduce the numbers of sea lamprey reaching spawning habitat in Conneaut Creek while minimizing
environmental impacts and inundation on adjacent properties. Pending additional engineering evaluations
conducted in the design phase and Pennsylvania Department of Transportation approval, the barrier
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would tie into the existing Griffey Road bridge abutment and embankment on the right bank. The
existing bridge abutment and embankment, along with the low crest barrier, will serve to impound water
to achieve a difference in upstream and downstream water levels.

The adjustable crest barrier will be approximately five feet in height above the current creek bed and
approximately 110 feet wide, excluding the abutments at each bank. During the design phase, the design
team will consider the best location for the electric barrier, measures to prevent fish mortality under the
adjustable crest barrier, and bracing details for the adjustable crest to ensure the barrier functions as
intended. To accommodate fish passage, the Recommended Plan includes a trap and sort system to trap
fish and remove lamprey and a jumping pool. Additional measures including a slotted fishway will be
considered during the design phase. To accommodate recreational use of Conneaut Creek and ensure
public safety, the Recommended Plan includes a portage that will allow paddlesport boaters to pull out of
the water upstream of the barrier, safely cross Griffey Road, and return to the creek downstream of the
barrier. Overall, Alternative 4a provides an estimated 160 average annual habitat units (AAHUs) by
limiting sea lamprey migration into Conneaut Creek and reducing the need for lampricide applications
upstream of the barrier.

Based on fiscal year 2024 price levels, the estimated project first cost is $9,010,000. Escalated to the
mid-point of construction, the fully funded project cost to design and implement the Recommended Plan
is $9,714,000. In accordance with the cost share provisions of Section 506 authority, the federal share to
design and implement the recommended plan is 65 percent and the non-federal share is 35 percent.
Additionally, Engineering Pamphlet 1165-2-502 requires that recreational features are cost shared 50
percent federal and 50 percent non-federal. The federal cost share is estimated at $6,931,000 and is
within the Section 506 authority limit of $10,000,000. The non-federal share is estimated at $3,684,000.
The GLFC is the non-federal sponsor for this project, and they submitted a letter of intent to participate in
this capacity on 8 August 2023.

Recommended Plan Cost and Output Summary

Project First Cost* $9,010,000
LERRDs** $251,000
Fully Funded Project Cost $9,714,000
Cost Share***
Federal Cost Share $6,931,000
Non-Federal Cost Share $3,684,000
Aquatic Ecosystem Restoration Metric**** 160 Average Annual Habitat Units

* Project First Cost does not include feasibility study costs-to-date.
** Land, Easements, Rights-Of-Way, Relocation, and Disposal Areas (LERRDs) includes escalation out to the mid-point of construction
*** Cost Share is based on the fully funded project cost, including the feasibility study cost.

***% The calculation of average annual habitat units reflects a 50-year period of analysis (2027 - 2076).
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Section 1 Introduction

1.1 Introduction

The U.S. Army Corps of Engineers (USACE), Buffalo District is investigating the feasibility of
implementing a permanent sea lamprey control alternative in Conneaut Creek, Pennsylvania. The non-
federal sponsor for this feasibility study is the Great Lakes Fishery Commission (GLFC). The
Commonwealth of Pennsylvania and the U.S. Fish and Wildlife Service (USFWS), acting as the U.S. sea
lamprey control agent for the GLFC, have also indicated their support for such a study to help identify
opportunities to reduce lampricide treatments and non-target exposures in Conneaut Creek while
continuing to control sea lamprey populations. This study documents the plan formulation process,
including the selection of a recommended alternative, in accordance with feasibility study guidelines
contained in the Planning Guidance Notebook (ER-1105-2-100), Engineering Pamphlet (EP) 1105-2-61,
and other pertinent USACE regulations and guidance. The level of detail is appropriate to the scope and
complexity of the recommended solution and is sufficient to proceed directly into the preparation of
contract plans and specifications.

In accordance with Engineer Regulation (ER) 200-2-2 (Procedures for Implementing NEPA), USACE
has assessed the potential environmental effects of the project alternatives on the quality of the human
environment. Using a systematic and interdisciplinary approach, an assessment has been made of the
potential environmental impacts for each plan as judged by comparing them to the with- and without-
project conditions.

1.2 USACE Planning Process

The planning process consists of a series of steps that provide an orderly and systematic approach to
providing technical assistance in developing an array of alternatives for the selection of a plan. Plan
formulation and evaluation is a dynamic process, whereby the steps may be iterated one or more times as
new information or new alternatives are developed or as planning objectives are reevaluated. Each step
of the planning process provides information needed for the steps that follow. The Planning and
Guidance (P&G) planning process consists of the following major steps and was used as a guide to enable
the selection of a recommended plan:

Identify Problems and Opportunities;

Inventory and Forecast Without Project Conditions;
Formulate Alternative Plans;

Evaluate Effects of Alternative Plans;

Compare Alternative Plans; and

Select Plan.

SIS

1.3 Study Authority

Section 506 of the Water Resources Development Act (WRDA) of 2000, as amended (42 USC 1962-d22)
authorizes the USACE to develop a plan for activities that support the management of Great Lakes
fisheries in cooperation with the signatories to the Joint Strategic Plan for Management of the Great Lakes
Fisheries and other affected interests. This plan is referred to as the “Support Plan” and it provides
guidance for the planning, design, construction, and evaluation of projects to restore the fishery,
ecosystem, and beneficial uses of the Great Lakes in cooperation with other federal, state, and local
agencies and the Great Lakes Fishery Commission.
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Costs for the planning, design, construction, and evaluation of restoration projects are cost-shared 65
percent federal and 35 percent non-federal. Federal participation in any recreation features is limited to
10% of the federal restoration project costs. Non-federal interests may contribute up to 100 percent of
their share for projects in the form of lands, easements, right of ways, relocations and soil borrow and
disposal areas, plus other materials, supplies, or work in-kind contributions. Non-federal interests are
responsible for providing lands, easements, rights—of —way, relocations, and any dredged material
disposal areas needed for project construction. Furthermore, non-federal interests must be responsible for
the operation, maintenance, repair, rehabilitation, and replacement of projects.

14 Study Area (Planning Area)

Conneaut Creek originates in northwestern Pennsylvania and flows north for approximately 35 miles
where it then turns west for 26 miles. After crossing the Ohio — Pennsylvania border, the creek turns east-
northeast flowing for 13 miles before it drains into Lake Erie. The entire drainage basin for Conneaut
Creek is 190.7 square miles (mi?). Figure 1 illustrates the extent of the Conneaut Creek watershed in
Ohio and Pennsylvania. The study area for this project is the mainstem of Conneaut Creek in
Pennsylvania between the Ohio-Pennsylvania border at river mile (RM) 24.5 and the confluence of the
East Branch of Conneaut Creek at RM 38.5. Prior to commencing this study coordination between the
state of Ohio and commonwealth of Pennsylvania determined that a barrier within the state of Ohio was
not acceptable due to Wild and Scenic River designation within the state of Ohio, thus the planning area
does not include the Ohio portion of Conneaut Creek. This part of northwestern Pennsylvania is located
within Congressional District PA-16, represented by U.S. Representative Michael Kelly, and U.S.
Senators Robert Casey and John Fetterman.
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Figure 1: Conneaut Creek watershed located in northeastern Pennsylvania and northwestern Ohio.
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1.5 Background and History

The sea lamprey (Petromyzon marinus) is a primitive, eel-like fish that entered the Great Lakes from the
Atlantic Ocean (Figure 2). Mature adults migrate into streams to spawn from early March through July in
various parts of the Great Lakes basin, as indicated in the sea lamprey life cycle in Figure 3. Adults die
after spawning and the larvae (ammocoetes) that develop from the eggs take up residence in stream
bottoms feeding on organic debris and algae present in the stream until they transform to their parasitic
form and return to the lakes 3 to 10 years later. Upon returning to the lakes, they attach to large fish such
as salmon and lake trout using their suction-cup like mouths to feed on them as parasites. During their
parasitic phase, which lasts 12 to 18 months, it is estimated that each lamprey kills approximately 40
pounds of fish. Secondarily, there is a disfigurement factor associated with sea lamprey wounds that
adversely impacts the recreational enjoyment an angler gets when they land a damaged fish. The
mortality caused by the sea lamprey, combined with intense fishing pressure and spawning habitat
destruction, has resulted in the decline of many native fish species in the Great Lakes.

Figure 2: Sea lamprey in a tank. Photo by Joanna Gilkeson / USFWS (Source:
https://www.fws.gov/midwest/SeaLamprey/).

Figure 3: Sea lamprey life cycle (Hansen et al. 2016).
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As a result of the dramatic declines in fish stocks, the 1954 bi-national Convention on Great Lakes
Fisheries formed the Great Lakes Fishery Commission (GLFC). The Convention charged the GLFC with
formulating and implementing a comprehensive sea lamprey control program. A major advance in sea
lamprey control occurred with the development and use of lampricides in the late 1950s. Lamprey
populations have declined an estimated 90 percent since 1961, largely through the use of lampricides.
However, sea lamprey still remain a problem. In addition, there is concern about the heavy dependence
on chemical treatment. While lampricides (3-trifluoromethyl-4-nitrophenol TFM and Bayluscide) are
characterized as a selective pesticide, lampricide treatments can cause mortality to some federally
protected species and state recognized species species (i.e., Northern brook lamprey, native mussels, and
mudpuppy) (Grunder et al, 2021, Wilkie et al. 2019) and there is public apprehension about using
pesticides. Additionally, early studies suggest that sea lamprey have the potential to evolve resistance to
lampricide further underscores the need for alternative controls (Christie et al., 2019). Lastly, lampricide
costs have rapidly escalated and the use of integrated methods (i.e., other control methods other than
pesticide) for pest management is widely accepted as being the preferred approach.

The Strategic Vision of the Great Lakes Fishery Commission contains three “pillars” for success under its
vision statement. Pillar 2 targets “Integrated Sea Lamprey Control,” which states that “the Commission
will suppress sea lamprey populations to levels that permit achievement of fish community objectives for
each Great Lake.” Each pillar contains a set of goals and strategies. Goal 1 under Pillar 2 is “Suppress
sea lamprey populations to target levels.” Development of a Sea Lamprey Barrier and Trap on Conneaut
Creek supports Strategies 5 and 6 under Pillar 2, reproduced below.

Strategy 5: Construct and maintain a network of barriers to limit sea lamprey access to spawning
habitats. OQutcome: Sea lampreys will have reduced access to spawning habitats.

Strategy 6: Deploy trapping methods to increase capture of spawning-phase and recently metamorphosed
sea lampreys. Outcome: Effective and efficient trapping techniques will be developed and implemented.

Thirty Lake Erie tributaries have records of larval sea lamprey production (11 Canada, 19 U.S.). The
U.S. Fish and Wildlife Service (USFWS), acting as the U.S. sea lamprey control agent for the GLFC, has
identified streams in the U.S. where the construction of permanent barriers and trap systems are expected
to be a successful, cost-effective control measure and may have fewer negative impacts than application
of lampricides. In this case, the project partners feel the impacts of a barrier would be less than those
related to continued TFM applications.

Conneaut Creek is one of seven tributaries to Lake Erie that are treated with lampricides every 2-5 years
to eliminate or reduce larval sea lamprey populations before they recruit to the lake as feeding juveniles.
Lampricides may negatively impact other non-target native fish and invertebrate species. The use of
other control technologies, including barriers, are being investigated to control sea lamprey populations
more effectively with less overall costs and environmental impact than lampricide. The GLFC has a
strong commitment to reduce TFM application through the implementation of alternative lamprey control
strategies, including the use of barriers to block sea lamprey migration to spawning areas.

1.6 Purpose and Need

The study evaluates the feasibility of implementing a permanent sea lamprey control alternative in
Conneaut Creek, Pennsylvania. This is needed to suppress sea lamprey populations to below target levels
as defined in the Lake Erie fish community objectives for the Great Lakes basin (Francis et al., 2020) while
also minimizing non-target effects of the current lampricide treatments.
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1.7 Problems and Opportunities
The sea lamprey control problems in the study area are characterized by the following:

e Sea lamprey are an invasive species to the Great Lakes that utilize streams for spawning and
larval nursery habitat;

e Mortality caused by sea lamprey contributes to a decline in many native and sport fish species;
and

e Conneaut Creek is treated with lampricide every two to five years with possible negative impacts
upon native fauna.
o Specifically, the lampricide treatment conducted in 2018 documented adverse impacts.

The following opportunities were identified during the feasibility study:

e Study and implement measures to reduce the reproduction of sea lamprey to minimize their
adverse effects on the Great Lakes fish stocks;

e Potential sites are available in Conneaut Creek in the Commonwealth of Pennsylvania to
implement a sea lamprey barrier;

e Reduce the use of lampricides in Conneaut Creek to avoid undesirable impacts and protect native
species;

o Improve the cost effectiveness of controlling sea lamprey reproduction in Conneaut Creek to
make funds available for control efforts elsewhere; and

e Enhancements for anglers and boaters may be incorporated if the Commonwealth of
Pennsylvania agrees and regulations allow. Note, recreational features to Section 506 projects are
limited to no more than 10 percent of the federal ecological restoration costs per 42 U.S.C.
§1962d-22(c)(5).

1.8 Objectives and Constraints

1.8.1  Planning Objectives

The goal for the entire sea lamprey program is to control the invasive sea lamprey in the Great Lakes by
reducing sea lamprey production, while allowing native fish access to prime riverine spawning areas. Sea
lamprey control is paramount in restoring and maintaining the ecosystem and the robust fishery of the
Great Lakes by protecting native and desirable fish from sea lamprey predation. Objectives for this study
were developed collaboratively with GLFC, Commonwealth of Pennsylvania, USFWS and other agency
stakeholders. The alternatives identified for analysis will need to meet the objectives set forth for the
project over the 50-year period of analysis. The planning objectives for this study include the following:

1. Prevent or significantly reduce the numbers of sea lamprey from reaching approximately 50 miles
of spawning habitat in Conneaut Creek;

2. Improve the efficiency and effectiveness of sea lamprey management on Conneaut Creek, while
reducing the need to use lampricide, thereby reducing negative impacts to native species of
Conneaut Creek; and

3. Maintain or improve the stream habitat quality for desirable fish species.
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1.8.2  Planning Constraints

Unlike planning objectives that represent desired positive changes, planning constraints represent
restrictions that limit the planning process and should not be violated. Planning constraints are limitations
or requirements that affect proposed alternatives. This study will consider resource, legal, and policy
constraints. Resource constraints are those associated with limits on knowledge, expertise, experience,
ability, data, information, money, and time. Legal and policy constraints are those defined by law,
USACE policy, and guidance. The following constraints were identified over the course of the study
process:

e Passage of native and recreationally important species is very important. Passage of native
species should be considered to limit impacts to native fish and mussel populations in Conneaut
Creek. Steelhead trout passage is important and may be the simplest to accommodate since sea
lamprey passage and steelhead passage seasons generally do not overlap.

e Any structure placed in the stream must account for public safety. Regardless of structure type,
recreational use of Conneaut Creek must be kept in mind (e.g., angling, canoe/kayak). If a low
head dam and/or electrical components are considered, it should be a design that prevents
dangerous hydraulic conditions and safety hazards to the public.

e The location and design of a physical barrier must minimize the need for real estate acquisitions
and easements.

o The Great Lakes Fishery and Ecosystem Restoration (GLFER) authority limits federal project
expenditure for any project conducted under this authority to $10,000,000.

e Any selected alternative must meet applicable environmental compliance requirements, including
minimization or avoidance of any adverse impacts to natural resources with the project’s area of
influence (e.g., wetlands).

1.9 Study Scope

The study scope focuses on developing an engineering solution involving a permanent sea lamprey barrier
on Conneaut Creek between river mile 24.5 and 38.5. During this study, USACE and the project partners
collected additional data to support the development and evaluation of multiple alternatives and the
ultimate selection of the most suitable alternative.
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Section 2  Existing and Future Without Project Conditions

2.1 Period of Analysis

For this study, the period of analysis is 50 years (2027-2076), the typical planning horizon for feasibility
studies. There are no special circumstances that warrant changing the period of analysis from the
planning horizon.

2.2 General Setting

The Conneaut Creek Watershed is located in the extreme northeast corner of Ashtabula County, Ohio and
northwestern Pennsylvania. Of the 190.7 square mile watershed, 153.5 sq mi, including most of the
headwater streams, are in Pennsylvania. The Conneaut Creek mainstem originates south of Conneautville
in Crawford County, Pennsylvania. In general, Conneaut Creek flows in a northwesterly direction
towards Kingsville, Ohio. The river then turns and flows northeast to the City of Conneaut, where it
enters Lake Erie. The mainstem of the river is approximately 68 miles in length with 24.5 of those miles
in Ohio. The focus of this study is the mainstem of Conneaut Creek in Pennsylvania between the Ohio-
Pennsylvania border at river mile 24.5 and the confluence of the East Branch of Conneaut Creek at RM
38.5 (Figure 4).
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Figure 4: Focused study area, encompassing the mainstem of Conneaut Creek in Pennsylvania between
the Ohio-Pennsylvania border at river mile 24.5 and the confluence of the East Branch of Conneaut
Creek at RM 38.5.
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Conneaut Creek and its associated tributaries within Pennsylvania provide high quality stream habitat,
making it one of the most biologically diverse tributaries to Lake Erie. Because Conneaut Creek has not
experienced the adverse impacts of industrial contamination and land development like many other Lake
Erie watersheds, Conneaut Creek still has an extensive forested corridor and overall good water quality.
The creek supports a high diversity of native fish, freshwater mussel, amphibian, reptile, and bird species.
The creek also supports extensive floodplain wetland complexes. Conneaut Creek is a popular
destination for anglers for its seasonal populations of steelhead, smallmouth bass, walleye, and northern
pike. Conneaut Creek provides an important fishery of local and statewide significance.

2.3 Physical / Natural Environment

2.3.1  Geology

The Conneaut Creek Watershed is situated within the gently rolling, dissected glacial plateau of the Erie-
Ontario Lake Plain ecoregion and the Appalachian Plateau lowlands physiographic province. During the
Pleistocene era, varying thicknesses of glacial drift were deposited over relatively flat lying Devonian age
sedimentary rocks. The majority of this watershed consists of ground moraines and end moraines, with
recent glacial outwash deposits within valleys. Sediments deposited by former beach ridges, arranged
parallel to the existing Lake Erie shoreline, are composed of sand, gravel and cobble. In some areas,
preglacial valleys within the underlying bedrock were buried by glacial clays, sands and gravels down to
depths of 200 feet from the ground surface.

Specific to the study area, which is focused on the upper reaches of the watershed, bedrock is exposed
within the creek channel near each of the locations being evaluated for a potential barrier (Figure 5).
Bedload deposits, where present above the bedrock, consist of sands and silts with a significant amount of
platy cobbles. Floodplain deposits of varying thicknesses and degree of vegetation form the creek banks
above the shallow bedrock. In Pennsylvania, this bedrock is called the Chadakoin Formation and is a
Devonian Age sedimentary deposit. The Chadakoin Formation consists of medium-gray shale, light gray
to brownish siltstone, fine-grained sandstone, and conglomerate, and it commonly contains marine fossils
(PaGEODE, 2022). Bedding is well developed in many places and generally less than two inches thick
(Figure 6). The formation’s maximum thickness is about 300 feet. Systematic vertical to semi-vertical
jointing is present within the beds and can be seen occasionally in the exposed bedrock within the creek
channel and within bedrock bluffs along the creek path. This formation extends into Ohio where it is
termed the Ohio Shale and forms the uppermost rock formation beneath Conneaut Creek to its discharge
into Lake Erie.
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Figure 6: Exposed bedrock forming bluff along creek channel (Photo: USACE).
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2.3.2 Climate

The Conneaut Creek Watershed experiences four distinct seasons and has a humid continental climate
with hot and humid summers and cold winters. It is located in the snow belt that stretches from
Cleveland, Ohio to Watertown, New York. Winters are moderately cold, with heavy lake-effect snow,
but also with occasional stretches of mild weather that cause accumulated snow to melt.

Climate change is believed by many to already be affecting both the climate of the nation and specifically
the Great Lakes region (Environmental Law and Policy Center, 2019). The regional weather extremes in
temperature and precipitation are intensifying. In recent decades, a number of changes in the climate of
the Great Lakes region have been documented, including a significant warming trend, an increase in
extreme summertime precipitation, changing lake levels, and changing trends in lake-effect snows.
Warm, wet winters are producing extensive early-season flooding, which threatens people and
infrastructures. Further changes in climate, projected over the coming decades, are likely to add
significantly to the vulnerabilities and risks to the Great Lakes. Most pertinent to this study are potential
changes in precipitation levels and the effects upon the flows of the Conneaut Creek project reach. In
accordance with USACE Engineering and Construction Bulletin (ECB) 2018-14 (USACE ECB, 2018), a
climate change assessment was performed for the Conneaut Creek watershed (Appendix A-2). The
assessment describes observed and projected temperature and precipitation increases, along with potential
climate change impacts to the project along Conneaut Creek.

Studies of the effects of climate change on the physiology, behavior, and population dynamics of sea
lamprey identify potential benefits to sea lamprey in the Great Lakes. Expected impacts include longer
growing seasons, faster larval growth, larger body size, and changes in the availability and locations of
spawning habitats. Further study is required to characterize the impacts of climate change on sea lamprey
control efforts (Lennox et al., 2020).

2.3.3  Hydrology, Hydraulics, & Fluvial Geomorphology

Conneaut Creek is a direct tributary to the Great Lakes watershed where it drains 191 square miles into
Lake Erie at the City of Conneaut, Ohio. The Conneaut Creek Watershed is oriented primarily north to
south in the upper corners of Northwestern Pennsylvania and Northeastern Ohio (Figure 1). The creek
drains 153 square miles in Crawford and Erie County, Pennsylvania and 38 square miles in Ashtabula
County, Ohio. The mainstem of Conneaut Creek is approximately 68 miles from its headwaters to the
confluence with Lake Erie. Major tributaries to Conneaut Creek include: Stone Run, Temple Creek, Mud
Run, Fish Creek, and East and West Branch Conneaut Creek. No dams currently exist on the mainstem
Conneaut Creek, with all 68 miles free flowing to Lake Erie.

The watershed is primarily forested and agricultural land with little development or industry. The largest
developed area is the City of Conneaut at the most downstream extent of the watershed. Conneaut Creek
also passes through the small communities of Albion, Springboro, and Conneautville, Pennsylvania.
Analysis of land cover data from the Multi-Resolution Land Characteristics Consortium’s National Land
Cover Database (NLCD) shows the Conneaut Creek watershed to be classified as only nine percent
developed land in 2019 (NLCD, 2019). The rest of the watershed is classified as 50 percent forested, 29
percent pasture or agricultural land, and 12 percent wetlands/open water. Figure 7 shows the spatial
distribution of characterized land use within the watershed. These data also show a less than 0.5 percent
change to developed land from 2001 to 2019.
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Figure 7: Land Use Classification Within the Conneaut Creek Watershed.

The sparse development within the watershed benefits the riparian habitat and in-stream conditions of
Conneaut Creek, both of which are considered high quality. From the NLCD data, approximately 84
percent of the Federal Emergency Management Agency (FEMA) Zone A floodplain, which represents the
approximate 1% Annual Chance Exceedance (ACE) floodplain, is classified as forested or wetlands (48%
forest, 36% wetland). Only four percent of the floodplain is developed, and the remaining twelve percent
is pasture/agricultural land. The high-quality riparian zone and stream corridor was identified not only
from landcover and aerial imagery data analyses but also from field observations of the creek.

Figure 8 and Figure 9 show stream conditions within the watershed several miles upstream from the
Ohio-Pennsylvania border. Additionally, 21 miles of the 24.5 miles of Conneaut Creek within Ohio have
received state scenic river designation and of the 21 scenic river miles, 16.4 are designated as wild
(ODNR, 2021).

Conneaut Creek lies within a relatively narrow and steep valley cutting through layers of shale that define
the valley walls. The upper reaches of the river exhibit a shallower gradient and wider floodplain than
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lower reaches, where at about river mile 28 the gradient of the creek becomes steeper and the valley well
defined. Exposed shale bedrock can be observed in many areas of the creek, particularly downstream of
river mile 28, with well-defined pool-riffle structure and excellent floodplain access. Observations made
of the floodplain and the riparian zone revealed diverse vegetation with floodplain benches and wetlands
transitioning from willows, grasses, and shrubs to mature deciduous forest. Preliminary bed sampling
identified large, channery-like, cobble sized stones and sandy pools in addition to the exposed bedrock
channel bottom. In general, observations moving further upstream favored a slight reduction in stream
quality as the stream gradient decreased, with less in-stream structure, a more uniform bed material, and
less evident floodplain connections.

Figure 8: Conneaut Creek near Brown Road, looking upstream (Photo USACE).
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Figure 9: Conneaut Creek near Griffey Road, looking upstrea
The Conneaut Creek Watershed experiences 40 — 45 inches of precipitation yearly, and over 100 inches
of snowfall per year (NRCC, 2021). A USGS stream gage (USGS 04213000) is located on Conneaut
Creek at Keefus Road in the City of Conneaut with a drainage area of 175 square miles. Using this
stream gage, a hydrologic analysis for Conneaut Creek was performed using USGS Bulletin 17C log-
Pearson Type III distribution (England, 2018). The gage has 85 years of peak flow data on Conneaut
Creek from 1923 to 2020, with a gap in the data from 1930 - 1950. The resulting Bulletin 17C Annual

Chance Exceedance (ACE) flows at the gage were used to estimate the peak flows at ungaged project
sites upstream, in accordance with Koltun, 2019.

ACE flows are the estimated flows that have an X percent chance of occurring in any given year. For
example, the 1% ACE flow has a 1% chance of occurring in any given year. ACE flows are often related
to a recurrence interval of flooding. A 1% ACE flow event corresponds to a 100-year recurrence interval.
However, it is important to note that occurrence of a rare flood does not reduce the chances of additional
rare flood events in any given year. The chance of each flow event occurring in any given year is the
same regardless of previous events. That is, a 10-year event does not mean an event of that magnitude
will only occur once every 10 years, but that it has a 10% annual chance of occurring in any given year.
The resulting ACE flows for Conneaut Creek at the USGS gage and upstream near Griffey Road are
shown in Table 1. Flow values in this report are also described as a percent exceedance flow. The
percent exceedance flow is the flow rate that is exceeded X percent of the time in a selected period, in this
case migration seasons. Sea lamprey migration season was defined from March 1st to July 31st and
steelhead migration season from August 1st to February 28th. These flows were used to develop barrier
and fishway designs.
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Table 1: Computed Annual Chance Exceedance Flows at USGS 04213000 and Conneaut Creek near
Griffey Road.

Annual Chance Computed Flow at Computed Flow at
Exceedance (Recurrence Conneaut Gage (ft¥/s) Griffey Road (ft¥/s)

50% (2 Year) 5,942 4,870

20% (5 Year) 8,579 7,180

10% (10 Year) 10,330 8,775

4% (25 Year) 12,550 10,820

2% (50 Year) 14,120 12,390

1% (100 Year) 15,840 13,940

0.2% (500 Year) 19,670 17,670

2.4 Built Environment

Land use in the Conneaut Creek Watershed is still predominantly agricultural and woodland. Riparian
forest, vegetated floodplains and adjacent wetlands are responsible for the overall good water quality and
healthy aquatic habitats of Conneaut Creek. Most of the urbanization in the watershed occurs in the City
of Conneaut, which is located on Lake Erie at the mouth of Conneaut Creek within the State of Ohio. No
dams currently exist on the mainstem Conneaut Creek and all 68 miles are free flowing to Lake Erie.
Similarly, within the study area between the Ohio-Pennsylvania border at RM 24.5 and the confluence of
the East Branch of Conneaut Creek at RM 38.5, the creek corridor is mainly forested and agricultural.
Most the land on both sides of the creek is privately owned and, within the Commonwealth of
Pennsylvania, the owner of the land owns the stream, including the stream bottom. The only exception to
this is on “navigable” waterways. Conneaut Creek within Pennsylvania is not navigable.

Moving upstream from the Ohio-Pennsylvania border through the study area, there are three bridge
crossings. At RM 26.25, there are old bridge abutments where Brown Road used to cross Conneaut
Creek. The distance between abutments is approximately 100 feet. Continuing upstream, the Griffey
Road bridge spans Conneaut Creek at RM 27.5. The Commonwealth owns a 12-acre parcel directly
downstream of this location. Further upstream at RM 28.4 is the 6N bridge which is the last bridge
crossing within the study area. Lastly, at RM 30.5 are the remaining bridge abutments from the McKee
Road bridge which no longer exists. It is assumed that there is regular maintenance associated with the
operation of the existing bridges.

In recent years, the rural character of Conneaut Creek has started to change as large tracts have been
subdivided for suburban developments. Such development may result in adverse impacts to water quality
due to increased runoff from impervious surfaces and any pollutants that are typically found in
stormwater (e.g., oil, grease). Lastly, numerous conventional oil wells are scattered throughout the entire
study area. Although oil and gas production has not been identified as a source of significant pollution,
the potential is present for accidental spills during operation of the wells.

There are no other large existing or planned federal or state projects identified within the study area.

Outside of the study area is an unnamed railway impoundment located on the East Branch of Conneaut
Creek west of the Borough of Albion, approximately 0.3 miles upstream from the confluence with
mainstem of Conneaut Creek. There is a relict railroad crossing bridge immediately upstream of the
impoundment. This impoundment is approximately 5 feet high and 50-feet long and consists of sheet
piling with concrete and various other materials.
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Approximately 1.2 miles upstream of the railway impoundment on the East Branch is the Bessemer Dam.
Limited historic information is available about this structure. Through conversations with stakeholders,
however, it was learned that the dam was originally constructed to serve as a water supply for early
steam-driven locomotives. The dam is a major impediment to native migrating fishes and mussels to the
upstream reaches of the East Branch of Conneaut Creek. The dam is approximately 10-feet high and 110-
feet long (Figure 10). Although the structural integrity of the dam appears sound, during high flow events
it is evident that water can flank the west side of the structure, which could eventually compromise the
integrity of the dam. Currently, the Bessemer Dam acts as an effective barrier to sea lamprey which have
not been documented upstream of the impoundment. Additionally, the Bessemer Dam protects a native
population of northern brook lamprey (Ichthyomyzon fossor), a state listed species. At present, the
USFWS chemically treats the East Branch of Conneaut Creek from Conneaut Creek upstream to the
Bessemer Dam structure with the lampricide 3-trifluoromethyl-4-nitrophenol (TFM). However, if sea
lamprey are eventually able to pass the dam, the upstream segment may need to be treated for sea
lamprey, which would be expected to result in adverse effects to the native northern brook lamprey
population.

Figure 10: Bessemer Dam on the East Branch of Conneaut Creek, view looking upstream (Photo.
USACE).

2.5 Economic Environment

2.5.1  Value of Great Lakes Fishery

Before sea lamprey invasion, Canada and the United States harvested about 15 million pounds of lake
trout in the Upper Great Lakes each year (GLFC, 2022). By the late 1940s, sea lamprey populations had
exploded. They fed on large numbers of lake trout, lake whitefish, and ciscoes—fish that were the
mainstays of the Great Lakes fishery. By the early 1960s, the catch had dropped to approximately
300,000 pounds or about two percent of the previous average. During the time of highest sea lamprey
abundance, up to 85 percent of fish that were not killed by sea lampreys were marked with sea lamprey
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attack wounds. The once thriving fisheries were devastated, and along with them, the hundreds of
thousands of jobs related to the region’s economy.

Today, the Great Lakes commercial, recreational, and tribal fisheries are collectively valued at more than
$7 billion annually, support more than 75,000 jobs, and are a key feature of the region’s economy (Taylor
et al. 2013). Lake whitefish, walleye, yellow perch, and ciscoes are the foundation of the commercial
fishery, while salmon, walleye, trout, and muskellunge (among many other species) help comprise the
recreational fishery (GLFC, 2022).

The total economic significance of the Pennsylvania component of Lake Erie recreational angling
industry was estimated to be $49.5 million for the 2016 season (Graefe et al., 2018). Economic
significance is a measure of the importance or significance of the recreational angling industry within the
local economy as it shows the size and nature of local and non-local economic activity associated with
visits to the Pennsylvania section of Lake Erie. Angler expenditures supported approximately 539 jobs
within Erie County, Pennsylvania in 2016. Specifically, Conneaut Creek is a popular destination for
anglers for its quality steelhead and for smallmouth bass, walleye and northern pike. Further, the high-
quality habitat conditions of Conneaut Creek certainly contribute to and help support the entire Great
Lakes fishery.

2.5.2  Sea Lamprey Treatment Costs

The USFWS estimates that the current lampricide treatment cost is $192,000 every 2-5 years. As stated
earlier, the East Branch Conneaut Creek does not currently need to be treated because the Bessemer Dam
acts as a sea lamprey barrier. However, given that during higher flows, water can bypass the dam to the
west side thereby jeopardizing the dam integrity and could lead to sea lamprey spread into the East
Branch, it is anticipated that the East Branch may need to be treated for sea lamprey in the near future.
The USFWS estimates the additional cost to treat the East Branch would be $85,000, resulting in a
combined future lampricide cost of approximately $277,000 every 2-5 years (2024 dollars). Continued
control of sea lamprey populations is essential to preserve the value of the Great Lakes fishery and its
contributions to local and regional economies.

2.6 Real Estate

The study area consists of 83 private parcels of land that have access to Conneaut Creek. All 83 parcels
are located within Erie County, Pennsylvania. These 83 private parcels of land are owned by a total of 71
individual property owners. To complete a feasibility study, all 71 property owners received the
USACE’s Right of Entry forms which grant the USACE the right to conduct surveys on the landowner’s
property. In addition to the Right of Entries, all 71 property owners also received an information packet
from the non-federal sponsor about the potential project.

The Right of Entry campaign was completed by both the USACE and the non-federal sponsor. The
USACE drafted the Right of Entries for all 83 parcels and mailed the documents to the property owners
who lived outside of the study area but owned land within the study area. The non-federal sponsor took
the remaining Right of Entries located within the study area and conducted a door knocking campaign to
get more Right of Entries signed. The USACE and the non-federal sponsor hosted two public meetings to
inform the local community in an effort to get more Right of Entries signed. The public meetings took
place on May 24, 2022 and November 9, 2022.
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The USACE and the non-federal sponsor were granted access to 24 parcels of land within the study area
via 23 signed Right of Entries (Figure 11).
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Figure 11: Current map of Conneaut Creek study area showing properties with signed Right of Entries as
of November 2022 (N/A = no response).

2.7 Most Probable Future Without-Project Condition

If no federal action were taken to construct a sea lamprey control barrier on Conneaut Creek, the proposed
study area would be expected to remain the same in terms of river hydraulics, geomorphology, non-native
species, TFM treatments and habitat impacts. Without a federal project to block the passage of sea-
lamprey in this stream, TFM treatments will likely continue at current application rates and there will be
continued risk of negative impacts to some native species in Conneaut Creek. Additionally, ongoing
deterioration and potential failure of Bessemer Dam will require that the majority of the East Branch
Conneaut Creek will need to be treated in the future. This also poses a risk of impacts to a native
population of northern brook lamprey, a state listed species.
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Section 3 Plan Formulation and Evaluation

To ensure sound decisions are made with respect to alternative development and ultimately with respect
to plan selection, the plan formulation process requires a systematic and repeatable approach. This
chapter presents the results of the plan formulation process. Plan formulation was conducted in
accordance with existing laws, regulations, policies, and the authorizing resolution, which limits the study
to restoration of the fishery, ecosystem, and beneficial uses of the Great Lakes. Section 506 of the WRDA
of 2000, as amended, specifically limits the federal contribution to $10,000,000 or less. Alternatives were
developed in consideration of study area problems and opportunities as well as study objectives and
constraints with respect to the four evaluation criteria described in the Principles and Guidelines
(completeness, effectiveness, efficiency, and acceptability).

The general objective of the feasibility study is to determine if there are engineeringly feasible measures
and alternatives that would prevent or significantly reduce the numbers of sea lamprey from reaching
nearly 50 river miles of spawning habitat in Conneaut Creek, thereby reducing the need to use lampricide.

As directed in the “Comprehensive Documentation of Benefits in Decision Document” policy directive
dated January 5, 2021, plan formulation must equally consider the national economic development
(NED), regional economic development (RED), environmental quality (EQ), and other social effects
(OSE) accounts. Plans to address ecosystem restoration are based on their non-monetary benefits,
typically in terms of habitat output units.

3.1 Planning Framework

The guidance for conducting civil works planning studies, Engineering Regulation (ER) 1105-2-100,
Planning Guidance Notebook, requires the systematic formulation of alternative plans that contribute to
the federal objective. The Planning Guidance Notebook is being updated and ER 1105-2-103, Policy for
Conducting Civil Works Planning Studies, superseded Chapters 1 through 2 of the Planning Guidance
Notebook in December 2023, but does not contain significant changes in guidance or policy for the
implementation of Planning studies. As described in Section 1.2, this process consists of a series of six
steps that provide an orderly and systematic approach to select a recommended plan. Plan formulation
and evaluation is an iterative process, whereby the steps may be repeated as new information becomes
available, new alternatives are developed, or planning objectives are reevaluated.

As directed in the "Comprehensive Documentation of Benefits in Decision Document" policy directive
dated January 5, 2021, and incorporated into ER 1105-2-103, when planning for the restoration of
environmental resources, cost effectiveness and incremental cost analyses (CE/ICA) may be used as tools
for the comparison of alternative plans. Cost effectiveness and incremental cost analyses are comparisons
of the effects of alternative plans; more specifically, they involve comparisons between the outputs and
costs of different solutions. Prior to using CE/ICA, at least preliminary information about alternative
plans and their effects must be developed in order to conduct the cost effectiveness and incremental cost
comparisons.

The planning framework described in Engineer Circular (EC) 1105-2-404 “Planning Civil Works Projects
under the Environmental Operating Principles” was used for this study. The methodology described in
EC 1105-2-404 includes the following steps:

1. Define problems and opportunities for ecosystem restoration;

2. Inventory and forecast, including analyzing the significance of resources to be affected and
forecasting the without project condition;
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3. Plan formulation, including identifying all reasonable management measures and formulating
alternative plans to address the primary purpose of the study (i.e., ecosystem restoration);

4. Evaluate effects of alternative plans, including developing decision criteria, identifying cost
effective plans, analyzing trade-offs, ranking plans, and justifying the highest ranked plan; and

Compare alternative plans; and

Plan selection.

32 Assumptions

To support plan formulation, the following assumptions were made:

e Sea lamprey barrier measures may impact public safety, so an appropriate safety plan(s) must be
developed to reduce and mitigate potential public safety impacts.

33 Management Measures

Management measures are features of activities that can be implemented at a specific geographic location
to address one or more planning objectives and avoid constraints. A preliminary list of measures was
developed collaboratively with the GLFC, USFWS, and Pennsylvania Fish and Boat Commission
(PFBC), drawing upon previously implemented barriers, recent studies, and current research in the field
of sea lamprey control.

3.3.1 Preliminary Measures

Zielinski et al., 2019 provides a comprehensive review of sea lamprey barrier technologies that have been
utilized throughout the Great Lakes. The barrier technologies described in this review were used as a
starting point for possible barrier measures for Conneaut Creek.

Barrier Measures

Fixed Crest Barriers - Fixed-crest barriers are the most common types of sea lamprey barrier in the
Great Lakes basin and have been proven to be very effective at blocking sea lamprey movement
(Zielinski et al., 2019). Fixed-crest barriers typically have a lip on top to prevent lamprey from using
their suction mouth to pull themselves over the barrier. The barrier needs to provide at least 18 inches of
elevation difference between barrier crest and tailwater to prohibit lamprey from getting over the barrier.

The design best practice for sea lamprey barriers is a structure with a crest elevation that provides an 18-
inch drop to the tail water elevation up to as high a flood event as possible given possible site constraints
(i.e., flood conveyance, public safety, property issues, etc.). While designing for high flood events is very
effective at blocking sea lamprey, it is sometimes infeasible due to changes in watershed hydrology,
potential formation of an impoundment upstream, and acceptance from the community. Lower fixed
barriers can be effective at blocking sea lamprey when combined with other barrier types. One such
example is the combined low fixed crest and electric sea lamprey barrier on the Ocqueoc River,
Michigan. Installed in 1999, the electrical barrier is only energized when the 18-inch vertical drop is
compromised.

Adjustable Crest Barriers - Seasonal and adjustable-crest barriers are similar to fixed crest barriers,
except the crest height can be adjusted manually or automatically (Zielinski et al., 2019). This barrier
type has the advantage that it can be seasonally operated to block sea lamprey movement when adults are
moving into the tributaries to spawn. The remainder of the year, the barrier can be removed, or the crest
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lowered to pass flow, debris, sediment, boats and resident fish and macroinvertebrates. Generally,
adjustable crest barriers are limited to lower crest elevations due to construction, operation and cost
constraints. Lower adjustable crest barriers can be effective at blocking sea lamprey when combined with
other barrier types.

Electrical Barriers - Low-voltage electricity can serve as a potential barrier to fish passage because a
portion of the energy applied to water is transferred to fish which can lead to taxis (forced swimming),
immobilization, and possibly trauma (Noatch and Suski, 2012). Electrical barriers have a long history in
the sea lamprey control program, with the first systems introduced to the Great Lakes during the 1950s
(Hunn and Youngs, 1980) and reaching a peak of 162 sites by 1960 (Lavis et al., 2003). While use of
electricity as a stand-alone barrier to sea lamprey has declined over the last few decades, research
continues on the potential of portable electrical systems to deter sea lamprey passage and enhance
trapping. As previously noted, this technology can be combined with a low fixed crest to increase
effectiveness as was implemented on the Ocqueoc River, Michigan.

Weirs and Screens - This barrier technology utilizes weir panels or mesh screens that block sea lamprey
while still passing water. This barrier type is difficult to maintain under high flows or in systems with
large amounts of woody debris because the debris collects on the barrier not allowing water to pass, and
the barrier is overtopped.

Velocity Barriers - Hydraulic conditions can be manipulated to create regions of fast flowing water that
cause fish to exhaust their physiological swimming capabilities during passage attempts (i.e., velocity
barriers). Velocity barriers can be characterized by extremely high velocities over short distances or more
moderate velocities over a greater distance.

Non-Structural Barriers - Non-physical barrier technologies utilize deterrent stimuli like, sound, light,
or chemicals (e.g., carbon dioxide, chemosensory cues) have been suggested for sites where alteration of
water flow is undesirable. These barrier technologies can be used in combination with other more proven
technologies to increase overall effectiveness or for trap guidance.

Fish Passage Measures

Fish passage is a critical feature of each barrier considered in Conneaut Creek. Most notoriously,
Conneaut Creek is home to a large steelhead trout run from Lake Erie extending upstream of the potential
barrier locations. Fish passage must be implemented for the project to ensure steelhead and other native
fish species are able to move upstream past the sea lamprey barrier.

Trap and Sort - Sea lamprey traps can be incorporated into the downstream side of physical barriers to
allow for removal of sea lamprey downstream of a barrier to reduce spawning populations and potentially
reduce success in downstream areas of the creek. Native fish that are caught in traps can be sorted and
passed upstream of the barrier to reduce negative impacts of the barrier to native fish and other aquatic
species populations (e.g., freshwater mussels). Outside of this season, the trap can be removed so no
sorting is required.

Fishways - Secasonally operated fishways integrated into a physical barrier allow fish to freely migrate
upstream of the barrier after the sea lamprey spawning season. These fishways would not be operated
during the sea lamprey migratory period to prevent free living adult sea lamprey from passing upstream.
There is little concern that sea lamprey in the parasitic phase (attached to a fish) will pass through a
fishway when they are open during the non-sea lamprey spawning period because the parasitic phase
occurs in the open lake (refer to Figure 3). Further, parasitic phase juveniles are not sexually mature and
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cannot survive long enough in a stream to become sexually mature to pose a risk if they get upstream of a
barrier.

The types of fishways considered for this study include: jumping pools; vertical slot; Denil; and natural
bypass channel. Jumping pools are positioned downstream of a barrier and allow most jumping fish to
pass over the barrier using their jumping ability. Vertical slot fishways utilize a series of pools with
slotted entrances to each pool that extend to the bottom of the fishway channel. This accommodates a
variety of fish and other aquatic species to move upstream through the slots and rest in the pools. The
Denil fishway does not create a series of pools like many other fishway designs, instead it uses closely
spaced baffles to create a low velocity zone for fish to ascend. The main advantage of Denil fishways is
that they can be built on steeper slopes than pool-type fishways as the vertical slot design. Natural bypass
channels are usually low gradient earthen channels that mimic the structure of natural streams. While
there are advantages to natural bypass channels, the additional area required for a natural bypass channel
compared to other fishways designs can be an issue for projects with space constraints. The appropriate
fishway measure(s) will be dependent upon the barrier measure(s) being considered for a given project
alternative.

Recreation Measures

Portage — Portages are land routes used by paddlers to transport their boats around obstructions that
interrupt a paddling route. A portage would reduce the negative impacts of a physical barrier to the
paddling community by providing direct access to areas of water downstream of a physical barrier.

3.3.2  Screening of Measures

The measures under consideration were initially screened based upon a variety of factors including
effectiveness at blocking sea lamprey, environmental acceptability, safety, constructability, operations
and maintenance acceptability, and real estate considerations. In collaboration with representatives from
the GLFC, USFWS — Sea Lamprey Control Program, PFBC, PADEP, Pennsylvania SeaGrant, and the
USACE PDT, determinations were made regarding which measures should be retained for formulation of
alternative plans. This screening process is summarized in Table 2.
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Table 2: Screening of measures.

. . . RETAIN?
MEASURES Measure Screening Justification R% /N)N

Barrier Measures
USFWS gold standard for sea lamprey control barriers, however,

Fixed Crest - High (10% + 18") | adverse impacts associated with magnitude of barrier is unacceptable to Yes
PA and partners. Retained for NEPA alternative comparison purposes.

Fixed Crest Low (9-50% ACE Possibly acceptable. Needs to be combined with an additional barrier Yes

+18") type to increase effectiveness. ’
Temporary electrical barriers are commonly deployed to block sea

Electrical lamprey. Could be combined with other barrier technologies to increase Yes
effectiveness.
Obermeyer or inflatable rubber barrier could be operated seasonally

Seasonal and Adjustable-Crest during the sea lamprey migratory period (Mar-Jun) to reduce H&H Yes
impacts of a barrier.
Due to the size and amount of large wood in the creek system, this

Weirs and Screens measure is screened out. This barrier type was installed on Morpion No
Creek (much smaller system) and requires daily debris clearing. O&M
requirements are unacceptable.
Preliminary assessment of crest length needed for a velocity barrier is

Velocity Barriers not practical or likely acceptable. Needs to be combined with an No
additional barrier type to increase effectiveness.

Non-Structural Barriers Due to the experimental nature of non-physical barrier measures, they

- Chemosensory, carbon dioxide, | are currently not being considered in this alternative formulation. Once No

sound/bubbles, strobes/ a focused array of alternatives is established, we will revisit non-physical

continuous lights barrier types as an add-on.

Fish Passage Measures

Trap and Sort Used to trap lamprey downstream of the barrier. Native fish caught can Yes
be sorted and passed upstream.

Fishways

- Jumping Pool, Denil, Slotted Jumping pool will likely be incorporated into most alternatives when

Fishway, Pool Weir, Bypass appropriate as a bare minimum for fish passage. Yes

Channel

Recreation Measures

p Paddle sports are popular on Conneaut Creek and a portage is likely Ves

ortage needed if a physical barrier is pursued. es
34 Arrays of Alternatives

Alternatives are a set of one or more management measures functioning together to address one or more
planning objectives. Based upon the screening of measures described in Section 3.3.2 and expert input
from GLFC, USFWS — Sea Lamprey Control Program, PFBC, PADEP, and Pennsylvania SeaGrant,
those measures that were not eliminated from further consideration were combined to create an initial
array of alternative plans that warrant further investigation. These alternatives were formulated over the
course of many meetings with the USFWS — Sea Lamprey Control serving as experts in the field of sea
lamprey control and purpose-built sea lamprey barriers. Combinations of barrier and fish passage
measures identified for each alternative relied on the best professional judgement of the experts.
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3.4.1 Initial Array of Alternatives

A total of seven alternatives were developed including the no action alternative (Table 3). The
alternatives and brief descriptions are presented below.

Table 3: Initial array of alternatives.

Barrier Measures Passage Measures
Alternatives
Primary Secondary | Primary Secondary Tertiary | Recreation
No Action - - - - - -
1 Fixed Crest — High N/A Trap & Sort Denil Fishway N/A Portage
2 Electric N/A Trap & Sort N/A N/A Portage
3a Fixed Crest — Low Electric Trap & Sort Slotted Fishway ;l(l)r;llp e Portage
3b Fixed Crest - Low Electric Trap & Sort Natural Bypass Jumping Portage
Channel Pool
Adjustable — Low . .
4a Crest (Obermeyer) Electric Trap & Sort Jumping Pool N/A Portage
Adjustable — Low
4b Crest (Inflatable Electric Trap & Sort Jumping Pool N/A Portage
Rubber Dam)

No Action Alternative - The USACE is required to consider the “No Action” alternative in order to
comply with the requirements of the NEPA. The No Action alternative assumes that no federal action
will be taken to construct a sea lamprey control barrier on Conneaut Creek. The No Action Alternative
forms the basis from which all other alternative plans are measured. The proposed study area would be
expected to remain the same in terms of river hydraulics, geomorphology, non-native species, TFM
treatments and habitat impacts. Without the installation of a sea lamprey barrier and trap on this stream,
TFM treatments will not be reduced resulting in a continuing negative impact to some of the native
species in Conneaut Creek. Additionally, the majority of the East Branch Conneaut Creek does not need
to be treated because the Bessemer Dam currently acts as a sea lamprey barrier and also protects a native
population of northern brook lamprey, a state listed species. However, given that during higher flows,
water can bypass the dam to the west side thereby jeopardizing the dam integrity and could lead to sea
lamprey spread into the East Branch, it is anticipated that the upstream segment may need to be treated
for sea lamprey in the near future, adversely affecting the native northern brook lamprey population.
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Alternative 1: Fixed — High Crest (10% ACE + 18”), Trap & Sort, Denil Fishway, Portage - A high

fixed crest sea lamprey barrier alternative was developed because it represents the GLFC “gold standard”
for sea lamprey barriers with a crest elevation that provides an 18 inch drop to the tail water elevation at
the 10% ACE (Figure 12). A sea lamprey trap incorporated into the downstream side of barrier will allow
for removal of sea lamprey downstream to reduce spawning populations and potentially reduce success in
downstream areas of the creek. Native fish that are caught in traps can be sorted and passed upstream of
the barrier to reduce negative impacts of the barrier to native fish and other aquatic species populations
(e.g., freshwater mussels). Outside of this season, the trap can be removed so no sorting is required.
During the sea lamprey non-spawning period, a Denil fishway is the appropriate fish passage measure to
accommodate the steep-slope needed to overcome the high crest height of the barrier. A portage is
included to provide a land route around the barrier for paddlesports. Due to the relatively high crest
height of Alternative 1 and the associated degree of the upstream inundation, additional alternatives were
evaluated that have less inundation impacts.
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Figure 12: Alternative 1 — plan view and cross-section.
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Alternative 2: Electric, Trap & Sort, Portage - This alternative includes an electrical barrier with trap
and sort fish passage (Figure 13). This barrier relies on an electrical array being operated seasonally
during the sea lamprey migration period and then turned off the rest of the year. The electrodes would be
placed in conduits on the bottom of the stream and operated to have an effected electrical field that will
stun lamprey as they attempt to move upstream. There would be no inundation associated with this type
of barrier. However, this type of barrier would block passage of all species upstream and only fish
collected in the trap will be sorted and those native species and highly valued sportfishes will be passed
upstream of the barrier during the sea lamprey spawning period. During the non-spawning period, no fish
passage measure will be needed because the electrical barrier will be turned off. There are concerns
associated with this barrier potentially impacting downstream outmigration of native species during the
March — July sea lamprey run time period when the electrical barrier would be operated. A portage is
included to provide a land route around the barrier for paddlesports.
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Figure 13: Alternative 2 — plan view and cross-section.
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Alternative 3a: Fixed Crest — Low (99% ACE + 18”), Electric, Trap & Sort, Slotted Fishway,
Jumping Pool, Portage - A fixed low crest barrier and electrical barrier with trap and sort, slotted
fishway, jumping pool and portage (Figure 14). This barrier is similar to the Ocqueoc River barrier
previously discussed with a slotted fishway that can provide passage of fish during the non-lamprey run
season. Then, fish collected in the trap will be sorted where native fish and highly valued sportfishes will
be passed upstream during the lamprey spawning run. The additional fish passage measure of a jumping
pool will allow species with the required jumping ability to gain upstream access year-round. The
electrical barrier would only be turned on when flows increase and there is less than an 18-inch drop to
the tail water elevation. The electrical barrier turns back off once the flows decrease and the 18-inch drop
to tailwater elevation is maintained. The slotted fishway is usually set to a lower grade and works over a
wider range of flows than other engineered fish passage structures, enabling a wider range of fish species
and size ranges of fish to be passed over the structure. A portage is included to provide a land route
around the barrier for paddlesports.
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Figure 14: Alternative 3a — plan view and cross-section.
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Alternative 3b: Fixed Crest - Low (99% ACE + 18”), Electric, Trap & Sort, Natural Bypass
Channel, Jumping Pool, Portage - A fixed low crest barrier and electrical barrier with trap and sort,
natural bypass fishway, jumping pool and portage (Figure 15). This barrier is similar to Alternative 3a
with the exception of a natural bypass fishway which usually has the lowest gradient and passes the
widest range of species over a wide range of flows. The main difference is this requires more space due
to its shallower slope. This alternative was screened out due to Brown Road and Griffey Road sites not
having adequate space to implement a natural bypass channel around the barrier. A portage is included to
provide a land route around the barrier for paddlesports.
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Figure 15: Alternative 3b — plan view and cross-section.
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Alternative 4a: Adjustable Crest - Low (Obermevyer), Electric, Trap & Sort, Jumping Pool,

Portage - An adjustable low crest barrier that uses an Obermeyer gate and electrical barrier with trap and
sort, jumping pool and portage (Figure 16). This barrier has an adjustable height section that uses a steel
plate hinged to the bottom with an air bladder behind it that is inflated or deflated with air pressure from a
compressor to adjust the height of the barrier. This type of barrier can be adjusted over a wide range of
flows to maintain a suitable barrier while potentially reducing inundation duration when compared to
other types of structures. This type of structure requires more equipment when compared to other barriers
and may require additional operation and maintenance costs. During the sea lamprey spawning season
the trap and sort system will be used to pass fish upstream and the barrier will be in the down position
during the non-lamprey spawning season allowing open fish passage. The additional fish passage
measure of a jumping pool will allow species with the required jumping ability to gain upstream access
during the sea lamprey spawning season. A portage is included to provide a land route around the barrier
for paddlesports.
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Figure 16: Alternative 4a — plan view and cross-section.
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Alternative 4b: Adjustable — Low Crest (Inflatable Rubber Dam), Electric, Trap & Sort, Jumping
Pool, Portage - An adjustable low crest barrier that uses a rubber dam and electrical barrier with trap and
sort, jumping pool, and portage (Figure 17). This barrier is similar to Alternative 4a with the exception of
a rubber bladder being the adjustable dam portion. This alternative was preliminarily screened out due to
operability and effectiveness concerns from the project partners. A portage is included to provide a land
route around the barrier for paddlesports.
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Figure 17: Alternative 4b - plan view and cross-section.

3.4.2  Screening of Alternatives

The initial array of alternatives was screened using the four evaluation criteria identified in the P&G:
acceptability, completeness, effectiveness, and efficiency. Within the context of this study, the four
evaluation criteria are further defined as follows:

e Acceptability: The acceptability metric refers to the viability and appropriateness of an
alternative from the perspective of the Nation’s general public and consistency with existing
federal laws, authorities and public policies. This criterion considers level of support an
ecosystem restoration plan has from state and federal resource agencies, local governments, the
non-federal sponsor, and the general public.

o Completeness: A plan must provide and account for all necessary investments or other actions
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needed to ensure realization of the planned restoration outputs, including real estate, operation
and maintenance, and sponsorship factors. The completeness metric considers how well the plan
can be implemented with respect to the constraints and considerations identified for this study.
For this study, the completeness metric was evaluated with respect to the ability to acquire
necessary real estate and extent of operation and maintenance required.

o [Efficiency: The efficiency metric considers whether the plan is cost effective. The efficiency
metric considers all costs related to implementation of one alternative against the other
alternatives. Qualitative estimates of cost effectiveness were used to screen the initial array of
alternatives.

o Effectiveness: The effectiveness metric considers the ability of the plan to address the specified
restoration problems or opportunities and achieve the project objectives. In the context of this
study, the effectiveness metric considers the ability of the plan to stop sea lamprey migration,
thereby reducing the amount of lampricide required to treat Conneaut Creek, and to maintain or
improve stream habitat quality for native biota.

With the exception of the No Action alternative, each alternative was evaluated based on its ability to
satisfy the four evaluation criteria (Table 4). Alternatives that were unable to meet one of the four criteria
were screened from further consideration. This screening process resulted in elimination of alternatives
3b and 4b. Alternative 3b did not meet the completeness criteria, as sufficient real estate was not
available to support construction of the bypass channel. Alternative 4b did not satisfy the acceptability,
completeness, or effectiveness criteria due to concerns regarding operability of the inflatable barrier and
the capacity of the barrier to sufficiently block sea lamprey passage.

Table 4: Results of screening initial array of alternatives.

. C EF
Alternatives A RE O&M EC o1&2 03 CcV
1 Low Low High Moderate | High Low Yes (2)

Moderate High Moderate | Moderate Low High No

3a Moderate | Moderate | Moderate | Moderate High Moderate No

3b Moderate Screen | Moderate | Moderate | High Moderate No

4a Moderate | Moderate | Moderate | Moderate Low | Moderate/High No

4b Moderate | Moderate | Screen | Moderate Low Screen No

Legend: A = Acceptability; C = Completeness; RE = Real Estate attainability; O&M = Operations and
Maintenance acceptability; EC = Efficiency; EF = Effectiveness; O1&2 = Objective 1 (sea lamprey barrier
effectiveness) and Objective 2 (reduce need for lampricide); O3 = Objective 3 (maintenance of stream habitat
quality for native biota); CV = Constraints violated with the number of constraints in parentheses.

3.4.3  Final Array of Alternatives

The final area of alternatives consists of four alternatives, including the no action alternative. Table 5

lists the final array of alternatives and measures used in each alternative. Using conceptual designs, rough
order of magnitude costs for design, construction, and operations and maintenance were developed for
each alternative (Table 6, Appendix A-4). Alternatives 3b and 4b of the initial array of alternatives were
screened out due to operability concerns and space constraints at the potential project sites. Alternative 1
has been identified as unacceptable by the project partners due to the magnitude of the barrier and
associated upstream inundation impacts; however, it is retained in the final array of alternatives for
comparative purposes as it represents the alternative that would likely have the greatest adverse impacts.
These remaining three alternatives; electric only barrier, low fixed crest, and low adjustable crest
(Obermeyer) were evaluated using HEC-RAS modeling.
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Table 5: Final array of alternatives.

. Barrier Measures Passage Measures
Alternatives
Primary Secondary Primary Secondary | Tertiary | Recreation
No Action - - - - - -
. . Denil
1 Fixed Crest — High Trap & Sort Fishway Portage
2 Electric Trap & Sort Portage
3a Fixed Crest — Low | Electric Trap & Sort S!otted Jumping Portage
Fishway Pool
Adjustable Crest — . Jumping
4a Low (Obermeyer) Electric Trap & Sort Pool Portage
Table 6: Rough order of magnitude cost estimates for each alternative plan.
Alternative Description Cost Estimate
No Action Continued Lampricide Treatment Every 2-5 Years N/A
1 Fixed — High Crest (10% + 18”), Trap & Sort, Denil Fishway $6,484,300
2 Electric, Trap & Sort $3,740,867

Fixed Crest — Low, Electric, Trap & Sort, Slotted Fishway,
Jumping Pool

Adjustable Crest - Low (Obermeyer), Electric, Trap & Sort,
Jumping Pool

3a $5,332,427

4a $6,076,071

35 Site Selection

Seven potential sites for a sea lamprey control barrier were selected for a site visit conducted by PFBC
and PADEP on July 2, 2020. Three of these sites were screened out during the federal interest
determination assessment based upon the high levels of upstream inundation and number of properties
impacted by inundation. The remaining four sites were further investigated and evaluated in 2021. As a
result of this evaluation, the two sites furthest upstream (McKee and 6N) were determined to be infeasible
based upon the potential barrier heights and associated level of upstream inundation and parcels impacted.
Furthermore, positioning the barrier at the Brown Road or Griffey Road sites minimize the amount of
creek that must be treated with lampricide and reduces the amount of suitable habitat for sea lamprey
spawning. Detailed H&H modeling and evaluation conducted for the Brown and Griffey Road sites are
described in Appendix A-2.

Brown Road Site

Brown Road is an old road over Conneaut Creek approximately 1.75 river miles from the
Pennsylvania/Ohio state line. The bridge no longer exists, but concrete abutments on left and right banks
are still in place. A sea lamprey barrier at this location would benefit from using the existing abutments
from the original bridge as its own, placing the barrier in between them (Figure 18). The LiDAR data
indicates that the high ground on right of bank, presumably the old roadway embankment, is above the
5% ACE flood elevation and currently acts as an encroachment within the floodplain. The left of bank
however is much lower and would require fill up to the 1% ACE plus 18-inch elevation to create a
suitable embankment for the barrier that also prevents upstream lamprey migration. The condition of the
existing abutments and embankments needs to be determined and some improvements may need to be
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made to ensure they are structurally sound, but modeling indicates that they are currently loaded under
high flow conditions. Additionally, this location is located the furthest downstream, providing more
protection against sea lamprey than other sites on Conneaut Creek in Pennsylvania.

Griffey Road Site

The Griffey Road Bridge is located roughly 1.25 river miles upstream from the Brown Road site. A sea
lamprey barrier at this site would be placed just downstream of the bridge as shown in Figure 19. The
barrier would utilize the existing bridge abutment on the right of bank and tie into a steep, exposed shale
wall on the left of bank. Placing the barrier here helps minimize impacts to the WSE (water surface
elevation) due to the significant encroachment to the floodplain already created by the Griffey Road
bridge. The roadway embankment is already loaded during out of bank flow events but may need
additional protection for seepage or permanent loading at toe of embankment due to a sea lamprey barrier.
The parcel downstream of Griffey Road on the right of bank is owned by the Commonwealth of
Pennsylvania; therefore, additional access and real estate benefits may exist at this site.

= R

0 150 300
Legend =l Conneaut Creek Brown Road
Conneaut Brown Foad s Sea Lamprey Barrier Location
Creak [ Barrer L]
Bircam Fiaad [y Conneaut Sea Lamprey Barier
{Historic) deapelydailodi Erie County, Pannsylvania
Torme Savedt W12 AM

Figure 18: Brown Road Sea Lamprey Barrier Location.

32



Conneaut Creek GLFER, Erie County, Pennsylvania (P2 #495058)
Draft Feasibility Report / Environmental Assessment

Legend B | Conneaut Creek Griffey Road
| Comext gy Giley Road it Sea Lamprey Barrier Location
Bﬂ’l'ﬂf [T PalT
o e 3 e 2 Erie County, Pennsylvania

3.51

Figure 19: Griffey Road Sea Lamprey Barrier Location.

Site Evaluation

The following criteria were used to evaluate the suitability of each potential barrier location:

Length of creek protected — Conneaut Creek will still need chemical treatment for sea lamprey
post barrier implementation. However, this treatment will occur downstream of the barrier. The
further downstream the barrier is located, the less stream miles requiring chemical treatment and
more stream miles upstream protected by the barrier. Therefore, site locations further
downstream are preferred over sites upstream.

Structure height required — The crest height required for a barrier is dependent upon the
geomorphology of the location. Locations that minimize barrier height and therefore minimize
the baseflow inundation are more preferrable for a barrier.

Upstream inundation distance and area — The number of stream miles and acreage of adjacent
land to be inundated by construction of a barrier at each site was considered. Barrier locations
that impact fewer stream miles and lower acreages of adjacent land are preferred.

Number of parcels impacted by the inundation — Similar to the inundation, the number of parcels
impacted by construction of a barrier at each site were considered. Barrier locations that impact
fewer parcels, both at baseflow and during flood conditions, are preferred.
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o Real estate and accessibility - The access to barrier locations is an important consideration for
construction, real estate implications, operation and maintenance, etc. For these reasons, barrier
locations were primarily identified at bridges and roadways. Preferred locations are easily
accessible from public roadways and have the least number of impacts to private property.

To assess each site based on these criteria, a one-dimensional hydraulic model of Conneaut Creek using
the USACE Hydrologic Engineering Center’s River Analysis System (HEC-RAS) was developed
(Appendix A-2). The HEC-RAS model was used to evaluate the two proposed barrier locations by
modeling various annual chance exceedance events under existing and with project conditions. The two
locations and barrier alternatives were analyzed based on the criteria listed above.

At both barrier locations (Brown and Griffey Road), seven barrier elevations were modeled for the low
crest barriers (fixed or adjustable): the 2, 5, 10, 25 percent exceedance plus 18-inch barrier elevations and
the 99% (1-year), 67% (1.5-year), and 50% (2-year) ACE plus 18 inches barrier elevations. The electric
only barrier was also modeled at both Griffey and Brown Road sites. For each of the seven barrier
elevations, a range of flows from the 95 percent to 2 percent exceedance flows and the 99% to the 0.2%
ACE flows was modeled. The 95 percent exceedance flow of 7 cfs was considered baseflow conditions in
Conneaut Creek. All seven barrier elevations at each site were compared to existing conditions for all
modeled flows. For full details, refer to Appendix A-2.

To analyze each site against the barrier criteria, three barrier design scenarios were chosen: the 67% (1.5-
year) ACE plus 18 inches (high scenario), the 5 percent exceedance plus 18 inch (medium scenario), and
the 25 percent exceedance plus 18 inch (low scenario). Table 7 summarizes the barrier heights and
inundation impacts for both the Griffey Road and Brown Road sites for the three barrier design scenarios.
As expected, the lower barrier heights have lower levels of upstream inundation. Generally, the levels of
inundation were similar at both sites for the “high” and “medium” design scenarios; however, the “low”
differed substantially with inundation of 5.2 acres extending 1.06 miles upstream for Brown Road and 3.8
acres extending 0.37 miles upstream for Griffey Road.

Table 7: Griffey and Brown Road Low Fixed-Crest/Obermeyer Adjustable Low Crest Barrier Design
Scenario Impacts.

Site Brown Road Griffey Road
Design Scenario High Medium Low High Medium Low

Length of Creek . .

Protected ~50 miles ~50 miles

Struc‘Fure i 9.5 feet 6.5 feet 4.5 feet 9.7 feet 7.0 feet 5.0 feet

Required

}iﬂiﬁ?ﬁn Distance 18.6 acres | 9.6 acres 5.2 acres 22.5 acres 10.8 acres 3.8 acres
1.06 RM 1.06 RM 1.06 RM 1.01 RM 0.81 RM 0.37 RM

and Area

Number of Parcels 1 1 1 16 12 7

Impacted

Real Estate and .

Accessibility Moderate High

High design scenario = 67% (1.5-yr) ACE +18”

Medium design scenario = 5% Exceedance + 18"

Low design scenario = 25% Exceedance + 18”
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Electric Only Barrier

The electric only barriers at Brown and Griffey Road were also analyzed against the barrier criteria. This
barrier was modeled as a flat sill across Conneaut Creek slightly above the channel invert elevation.
Since main channel conveyance is maintained with this barrier, minimal impacts to water surface
elevations upstream are incurred for all flow conditions modeled.

3.6 Recommended Site

Further evaluation identified the 25 percent exceedance + 18-inch design scenario at the Griffey Road site
as the most suitable location for a barrier, representing the site that minimizes structure height, level of
upstream inundation, and properties impacted by inundation, while maximizing the length of creek
protected. Additional advantages to Griffey Road location include: PAFBC owns the parcel directly
downstream of the bridge on the right of bank and has indicated a barrier on this land is potentially
acceptable; property owners on the left of bank have been supportive of the study and potential
implementation of a barrier at this location; and, the Pennsylvania Department of Transportation
(PADOT) owns the land under the Griffey Road bridge and preliminary conversations indicate that they
do not see any red flags that would prevent implementation of a barrier adjacent to or incorporated into
the bridge structure. Based on input received during public meetings held in May and November 2022
(Refer to Appendix A-6), three key property owners in the vicinity of the Brown Road site do not support
the project and have indicated that they will not support the use of their land for implementation of a
barrier.

Each parcel impacted at the Griffey Road site was analyzed to determine the increases in inundation
(acres) and WSE (feet) and percent increases from implementation of the different barrier heights
modeled (Refer to Appendix A-2). Considering this inundation analysis, the 25 percent exceedance + 18-
inch design scenario at Griffey Road appears to minimize upstream impacts and represents the most
acceptable low crest barrier height from a property owner/real estate perspective (Figure 20).
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Figure 20: Permanent/seasonal (baseflow) inundation associated with a low crest barrier for the low
design scenarios at Griffey Road.

To date, two in-person public meetings have been held to inform the public on the progress of the
feasibility study. The first occurred on May 24, 2022, at the Northwestern High School, Albion, PA,
close to the potential barrier locations. USACE, PAFBC, USFWS, PADEP, GLFC, PA SeaGrant, and
ODNR shared information on the importance of maintaining effective sea lamprey control in Conneaut
Creek, ecology and management of Conneaut Creek, and potential sea lamprey barrier technologies that
could be employed at Conneaut Creek. The second public meeting occurred on November 9, 2022, at the
same location with the same supporting agencies. The target audience for this meeting was property
owners along the Conneaut Creek whose properties would experience increased inundation as a result of a
barrier being implemented at Brown Road or Griffey Road. Detailed information was presented on the
array of barrier alternatives being considered and the associated inundation that would be experienced at
each property. Refer to Appendix A-6 for the materials provided at each meeting.

Based upon this analysis, Griffey Road was identified as the most suitable location for a barrier
representing the site that minimizes structure height and width, level of upstream inundation, and
properties impacted by inundation, while maximizing the length of creek protected. Alternatives plans
were evaluated for only the Griffey Road site.
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3.7 Plan Evaluation

Each alternative plan in the focused array is evaluated in the following sections by projecting and
comparing the with-project and without-project conditions. The projection of these conditions includes
habitat assessments, incremental cost analyses, and ability to meet planning criteria.

3.7.1  Ecological Analysis

To calculate the ecological uplift derived from each alternative plan, aquatic resources within the Project
Area were delineated. Then the initial quality of the affected environment was assessed using the Ohio
Environmental Protection Agency (OEPA) Ohio Rapid Assessment Methodology (ORAM) for wetlands
(Mack, 2001) or the United States Environmental Protection Agency (USEPA) Rapid Bioassessment
Protocol (RBP) — Habitat Assessment for streams (Barbour et al., 1999).

The ORAM is a rapid assessment of wetland quality comprised of a narrative rating and quantitative
rating. The narrative rating portion directs the assessor through a series of questions to determine if the
wetland is likely of poor quality (Category 1) or high quality (Category 3). The narrative rating utilizes
known information sources, like threatened and endangered species databases. Conclusions derived from
the narrative rating should be verified by completing the quantitative rating. The quantitative rating
considers six metrics: size, upland buffers and surrounding land use, hydrology, habitat alteration and
development, special wetland communities, and vegetation, interspersion, and microtopography. Metrics
may include submetrics to assess wetland characteristics in more detail and calculate a more accurate
score. To calculate the ORAM score, the assessor reviews wetland conditions, selects the appropriate
score for each submetric, and calculates the total for each metric. The ORAM is based on a 100-point
score, and wetlands are grouped into three categories based on quality. Category 1 wetlands (scores of 0-
29.9) are considered lowest quality, while Category 3 wetlands (scores of 65-100) are considered highest
quality. Wetlands delineated within the Project Area were assessed using the ORAM methodology and
assigned a score of 84, meaning wetlands likely to be impacted by alternatives are Category 3. Additional
information regarding wetland delineation and assessment is provided in Appendix A-6.

The USEPA RBP — Habitat Assessment is a rapid assessment of instream and riparian habitat, which
influences the aquatic community. The USEPA RBP — Habitat Assessment includes a general description
and physical characterization of the site, water quality assessment, and visual assessment of habitat
quality. Data collected as part of the physical characterization and water quality assessment includes land
use, stream origin, stream type, channel width, channel depth, flow, substrate, water quality (e.g.,
temperature, dissolved oxygen (DO), turbidity, etc.), riparian buffer width, riparian vegetation, presence
of dams or large woody debris, and aquatic vegetation. The visual assessment of habitat quality uses
different parameters for high-gradient and low-gradient streams to account for differences in habitat and
substrate between the two types of streams. The visual assessment includes evaluation of the epifaunal
substrate or available cover, embeddedness (high-gradient) or pool substrate characterization (low-
gradient), velocity/depth combinations (high-gradient) or pool variability (low-gradient), sediment
deposition, channel flow status, channel alteration, frequency of riffles or bends (high-gradient) or
channel sinuosity (low-gradient), bank stability, bank vegetative protection, and riparian vegetative zone
width. Each parameter is assigned a score between 0-20, with higher scores corresponding to higher
quality habitat. The scores for each parameter are summed and compared against a reference condition to
determine the final habitat ranking. Conneaut Creek within the Project Area was assessed using the US
EPA RBP — Habitat Assessment methodology and assigned a score of 169, meaning the habitat quality in
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the affected stream reach is considered optimal. Additional information regarding stream assessment is
provided in Appendix A-6.

Calculation of ecological outputs needed to consider both the habitat area protected by the barrier as well
as the area of habitat adversely impacted by each type of barrier in accordance with the equation below.

HUrotar = HUprotectea — HUImpacted

HUprotecteda = Aprotectea X Be

HUImpacted = Almpacted X #(AWQ: ASQ: Agsr)

Where:

HU = Habitat Units. HUpoectea represents the habitat units protected from sea lamprey invasion by each
alternative, while HUimpacied represents the habitat units impacted by barrier construction. HUroal
represents the overall ecological output obtained from each alternative.

A = Area. The area protected by each alternative (Aprotected) 18 considered the area that sea lamprey will
be blocked from accessing, which is estimated as 371 acres for the No Action alternative and 513 acres
for Alternatives 1, 2, 3, and 4. The difference in the area protected between the No Action alternative and
Alternatives 1-4 assumes that under the continued use of lampricide (No Action alternative) the area
upstream of Bessemer Dam is not protected from sea lamprey invasion and will need to be treated at some
point in the future. The Action alternatives provide additional protection from sea lamprey invading the
142 acres of suitable sea lamprey habitat that exists upstream of Bessemer Dam. The area impacted by
each alternative (Ammpacied) 1 held constant at 371 acres for a fair comparison between with and without
project conditions. The Ammpacted includes stream and wetland habitats that will be impacted by
construction of the barrier and resulting upstream inundation, as well as the area that may experience
impacts resulting from decreased biological connectivity between upstream and downstream habitats.

The area of stream and wetland impacts for each alternative (Table 9 & Table 10) were developed based
upon conceptual designs and associated inundation maps.

Be = Barrier Effectiveness. The effectiveness of each barrier type, including lampricide treatment for
the future without-project condition, is an estimate of the percentage of sea lamprey blocked by the
barrier. Barrier effectiveness values were determined through discussions with the USFWS drawing upon
their knowledge and experience of different sea lamprey barriers and their associated effectiveness.
Values for barrier effectiveness ranged from 0.75 (Alternative 2) to 0.99 (Alternative 1) (Table 8).

Table 8: Estimates of barrier effectiveness for each alternative.

Alternative Barrier Effectiveness
No Action - continued lampricide treatment 0.90
1 - Fixed Crest (High), Trap & Sort, Denil 0.99
2 - Electric, Trap & Sort 0.75
3a - Fixed Crest (Low), Electric, Trap & Sort, Slotted
. : 0.95
Fishway, Jumping Pool
4a - Adjustable Crest (Low - Obermeyer), Electric, Trap and 0.95

Sort, Jumping Pool
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WQ = Wetland Quality. Changes in wetland quality associated with each alternative were estimated
based on best professional judgement and wetland characteristics identified in the ORAM method. The
change in wetland quality from existing conditions to future with-project conditions was calculated for
each alternative and multiplied by the acreage of wetland habitat expected to be impacted as a result of
increased inundation to calculate the number of wetland habitat units impacted. Values for wetland
habitat units impacted were normalized across all alternatives (Table 9).

Table 9: Wetland habitat units impacted by each alternative.

and Sort, Jumping Pool

. Wetland Area Wetla.nd Wetla.nd A Wetland | Wetland HU D e

Alternative T () Quality Quality Quali Impacted Wetland HU
P Existing | With Project ty P Impacted

No Action - continued 0.00 0.84 0.84 0.00 0.00 0.00
lampricide treatment
1 - Fixed Crest (High), Trap
& Sort, Denil 22.90 0.84 0.00 0.84 19.24 1.00
2 - Electric, Trap & Sort 0.00 0.84 0.84 0.00 0.00 0.00
3a - Fixed Crest (Low),
Electric, Trap & Sort, Slotted 1.01 0.84 0.00 0.84 0.85 0.04
Fishway, Jumping Pool
4a - Adjustable Crest (Low -
Obermeyer), Electric, Trap 1.01 0.84 0.60 0.24 0.24 0.01

SQ = Stream Quality. Changes in stream quality associated with each alternative were estimated based
on best professional judgement and stream characteristics identified in the USEPA RBP — Habitat
Assessment method. The change in stream quality from existing conditions to future with-project
conditions was calculated for each alternative and multiplied by the acreage of stream habitat that is
expected to change hydraulic regime from flowing to an impoundment. Also included in this acreage is
the direct project footprint. Values for stream habitat units impacted were normalized across all

alternatives (Table 10).

Table 10: Stream habitat units impacted by each alternative.

and Sort, Jumping Pool

Stream Area Stream Stream A Stream Stream HU Normalized

Alternative Impacted Quality Quality Quali Impacted Stream HU
(ac) Existing | With Project ty P Impacted

No Action - continued 0.00 0.85 0.85 0.00 0.00 0.00
lampricide treatment
1 - Fixed Crest (High), Trap
& Sort, Denil 26.60 0.85 0.61 0.24 6.38 1.00
2 - Electric, Trap & Sort 0.00 0.85 0.85 0.00 0.00 0.00
3a - Fixed Crest (Low),
Electric, Trap & Sort, Slotted 2.66 0.85 0.61 0.24 0.64 0.10
Fishway, Jumping Pool
4a - Adjustable Crest (Low -
Obermeyer), Electric, Trap 2.66 0.85 0.73 0.12 0.32 0.05

SSR = Sensitive Species Risk. To capture impacts directly to the sensitive biotic communities within the
stream, the risk of negative impacts to fish, amphibians, mussels, and aquatic insects were estimated on a
scale of 0 (no risk) to 1.00 (high risk) based on best professional judgment. These biotic groups were
selected due to their documented sensitivity to lampricide treatments (Grunder et al, 2021, Wilkie et al.
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2019) and changes in stream hydrology and hydraulics. It is well understood that artificial obstructions
(i.e., dams) in a stream can block fish and other aquatic organisms from moving along their natural
pathways, causing interruptions in the life cycles and limiting their ability to reproduce. The following
considerations were made while scoring the sensitive species groups for each alternative:

e Size and type of barrier and the expected changes in stream hydrology and hydraulics.

e General life history and habitat use associated with each sensitive species group and how a
change in stream hydrology and hydraulics may affect the quantity and quality of available
habitat.

e General life history and habitat use associated with each sensitive species group and how a
change in habitat and/or biologic connectivity may affect the quantity and quality of available
habitat.

e The anticipated effectiveness of fish passage measures associated with each alternative.

Sensitive species risk was averaged across all four biotic categories considered (i.e., fish, mussels,
amphibians, aquatic insects) to obtain one sensitive species risk factor for each alternative (Table 11).
Alternative 1 (Fixed Crest — High, Trap & Sort, Denil) presents the highest risk to sensitive species
included in this assessment with a score of 0.59. This is mainly due to the large area and distance of
upstream inundation that would result from construction of an approximately 16 foot fixed crest barrier
(refer to Table 7). This permanent change in hydrology and hydraulics of the instream habitat is certainly
expected to have negative effects on the biologic connectivity of fish, amphibians, mussel, and to a lesser
extent aquatic insects. Additionally, while the fish passage measures (trap & sort, denil) would help to
reduce the disruption to biological/habitat connectivity, it is expected to be less effective relative to the
other alternatives. In contrast, Alternative 4a (Adjustable Crest (Low - Obermeyer), Electric, Trap and
Sort, Jumping Pool) presents one of the lowest risks to sensitive species with a score of 0.21. This is
mainly due to the low crest height, minimal associated upstream inundation, and seasonal operation of the
barrier which will restore natural stream hydrology and hydraulics for approximately half of the year
allowing unimpeded movement of aquatic organisms within Conneaut Creek.

Table 11: Sensitive Species Risk Assessment for each alternative.

. . - Aquatic Sensitive
Alternative Fish Amphibians Mussels Insects Species Risk
No Action - continued 0.17 0.67 0.17 0.33 0.34
lampricide treatment
1 - Fixed Crest (High), Trap & 0.67 0.67 0.67 0.33 0.59
Sort, Denil
2 - Electric, Trap & Sort 0.50 0.00 0.33 0.00 0.21

3a - Fixed Crest (Low),
Electric, Trap & Sort, Slotted 0.50 0.33 0.33 0.17 0.33
Fishway, Jumping Pool

4a - Adjustable Crest (Low -
Obermeyer), Electric, Trap and 0.33 0.17 0.17 0.17 0.21
Sort, Jumping Pool

* Sensitive Species Risk Scoring Scale: 0 = No Risk; 0.33 = Low; 0.67 = Medium; 1.0 = High

The resulting habitat units calculated for each alternative were compared against the future without-
project condition to calculate the average annual habitat units (AAHU) obtained from each alternative

40



Conneaut Creek GLFER, Erie County, Pennsylvania (P2 #495058)
Draft Feasibility Report / Environmental Assessment

(Table 12). For illustrative purposes below are the calculations for Alternative 4a. Similar calculations
were completed for each alternative:

HUrotar = HUprotectea — HUImpacted
HUrotar = (Aprotectea X Be) — (Almpacted X :u(AWQr ASQ' Assr))

Alt4a HUrprq = (513 acres x 0.95) — (371 acres x ¢(0.01,0.05,0.21))

Alt 4a HUpppqy = 487.3 —33.4=453.9

Habitat units represent the quality of habitat provided by an area over the course of one year. In order to
calculate the Average Annual Habitat Units (AAHU) throughout the 50 year life of the project, it was
assumed that after construction of the project in year one, the benefits for each action alternative (1-4a)
will be fully realized. The without-project scenario or “No Action” alternative assumes that the existing
condition will be maintained into the future at 292.5 habitat units per year. Lastly, the change in AAHU
(A AAHU) is calculated by taking the difference between the with and without project AAHU’s. For
illustrative purposes the AAHU calculation for Alternative 4a is presented below:

Alt 4a AAHU = (HUYR1 + HUyr2+ HUyrs...HU yrs0)/50
Alt 4a AAHU = (292.5 +453.9 + 453.9...453.9)/50 = 452.4

Alt4a A AAHU =452.4 -292.5=159.9

Based on this analysis, Alternative 1 did not result in net ecological benefit, whereas Alternative 4a
provided the greatest amount of ecological uplift with a A AAHU of 160. In the event that the Bessemer
Dam is not compromised within the period of analysis, the ecological benefits were recalculated using
371 acres for the HUprorected 0f the with-project alternatives. Under this future scenario, Alternative 4a still
provides that greatest amount of ecological uplift when compared to the other alternatives including the
"No Action".

Table 12: Ecological outputs associated with each alternative. HU = Habitat Units. AAHU = Average
Annual Habitat Units.

Alternatives HUprotected HUImpacted HUTota AAHU A AAHU
No Action — Continued 333.9 414 2925 | 2925 0.0
lampricide treatment

1 ~ Fixed crest (High), Trap & 507.9 319.7 1882 | 189.2 -103.2
Sort, Denil

2 — Electric, Trap & Sort 384.8 25.7 359.1 3584 65.9
3a — Fixed Crest (Low), Electric,

Trap & Sort, Slotted Fishway, 487.4 58.8 428.6 427.5 135.0
Jumping Pool

4a — Adjustable Crest (Low —

Obermeyer), Electric, Trap & 487.4 334 454.0 452.4 160.0
Sort, Jumping Pool

3.7.2  Cost Effectiveness/Incremental Cost Analysis

Because ecosystem restoration projects rely on nonmonetary benefits, traditional cost benefit analysis is
not feasible. Rather, alternative plans are evaluated using cost effectiveness and incremental cost
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analyses (CE/ICA) to determine if the ecological benefits provided by the alternative are cost effective
when compared to other alternatives. The Institute for Water Resources (IWR) Planning Suite Software
is used to perform the CE/ICA.

To perform the CE/ICA, a cost effectiveness analysis must be conducted first. In ecosystem restoration
studies, cost effective plans are considered those plans for which the output (i.e., average annual habitat
units) cannot be produced at less cost by another alternative. In other words, for a given level of
ecological output, no other plan cost less, and no other plan yields more output for less money.

Incremental cost analysis requires evaluation of the cost-effective plans to identify the greatest amount of
output that can be generated within the non-federal sponsor and USACE’s capabilities. Cost effective
plans are compared through sequential increases in the scale and increment of output to determine which
plans are most efficient in producing environmental benefits. The most efficient plans are considered
“Best Buys.” Best Buy plans provide the greatest increase in output for the lowest increase in cost, with
the lowest incremental costs per unit of output.

The CE/ICA was used to evaluate alternatives in terms of incremental average annual cost per average
annual habitat unit over the 50-year period of analysis (2027-2076) and the 2023 interest rate of 2.5
percent, based on Economic Guidance Memorandum (EGM) 23-01. The IWR Planning Suite Tool was
run based on construction costs, average annual costs (AAC) (Appendix A-9), and ecological outputs
(i.e., average annual habitat units) for each alternative (Figure 21, Table 13). Based on these results,
Alternative 1 is not cost-effective. Alternatives 2 and 3 are cost effective, but not best buy plans, and
Alternative 4 is the best buy plan.

Comparison of Alternatives
5300.000
. Best Buy
‘ Alternative 1 SZED,DDD ]
Alternative 4a [l '.' Cost Effective
Mon-Cost
$200,000 @ Alternative 3a Effective
3 +150,000 ® Alternative 2
5100.000
£50.000
so- I Mo Action Alternative
-150.0 -100.0 -50.0 0.0 50.0 100.0 150.0 200.0
Output (AAHUS)

Figure 21: Results of cost effectiveness analysis. AAHUs = A Average Annual Habitat Units. Cost shown
as Average Annual Cost (AAC).
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Table 13. Results of cost effectiveness / incremental cost analysis (CE/ICA). ROM = Rough Order of
Magnitude construction cost; AAC = Average Annual Cost; A AAHU = Average Annual Habitat Units.

Alternatives ROM Cost AAC A AAHU | Cost/Output | Cost Effective
No Action — Continued lampricide - - - - -
treatment

]g;nffxed crest (High), Trap & Sort, $6,484300 | $228.862 | -103.2 - No

2 Electric, Trap & Sort $3,740.867 | $132,033 66.0 $1,902 Yes

3a - Fixed Crest (Low), Electric, Trap | ¢5 335 457 | g188207 | 135.0 $1,325 Yes

& Sort, Slotted Fishway, Jumping Pool
4a — Adjustable Crest (Low —

Obermeyer), Electric, Trap & Sort, $6,076,071 $214,454 160.0 $1,274 Yes (Best Buy)
Jumping Pool

3.7.3  Federal Objective

The P&G state that the federal objective of water and related land resources planning is to contribute to
national economic development (NED) consistent with protecting the environment, in accordance with
national environmental statutes, applicable executive orders, and other federal planning objectives.
Contributions to NED are increases in the net value of the national output of goods and services,
expressed in monetary units, and are the direct net benefits that accrue in the study area.

For ecosystem restoration projects, plans must be formulated to contribute to national ecosystem
restoration (NER). Contributions to NER are increases in the net quantity and/or quality of desired
ecosystem resources. Contributions to NER are measured based on changes in ecological resource
quality and/or quantity and expressed quantitatively in physical units or indexes rather than monetary
units.

3.74  Contribution to Objectives and Avoidance of Constraints

Three objectives were identified for this study: effectively prevent or significantly reduce the numbers of
sea lamprey reaching spawning habitat in Conneaut Creek, reduce the need to use lampricide in Conneaut
Creek, and maintain or improve the stream habitat quality for desirable fish species. During preliminary
screening of alternatives, alternatives that did not meet these objectives were eliminated from further
consideration. The final array of alternatives was ranked based on their ability to meet each study
objective (Table 14). Alternative 1 was considered most effective in blocking sea lamprey migration and
reducing lampricide use but also most detrimental to existing habitat quality. The No Action alternative
would result in fewest impacts to in-stream habitat quality but would not alter sea lamprey migration
patterns.

43



Conneaut Creek GLFER, Erie County, Pennsylvania (P2 #495058)
Draft Feasibility Report / Environmental Assessment

Table 14: Ranking of alternatives based on ability to meet each of the three study objectives.

Alternatives

Objectives

Block sea lamprey
migration

Reduce lampricide use

Maintain habitat quality

No Action — Continued
lampricide treatment

5 — Sea lamprey
migration will continue
unimpeded

5 — Sea lamprey migration
will continue unimpeded;
lampricide may be required

1 — No change to in-stream
habitat quality anticipated

1 — Fixed crest (High),
Trap & Sort, Denil

1 — Extremely effective
in blocking sea lamprey
migration under all
modeled flow conditions

1 — Likely to eliminate need
for lampricide upstream of
barrier

5 — Results in highest acreage
of permanent inundation and
permanent change in habitat
connectivity and type

2 — Electric, Trap & Sort

4 — Electrical current
may not be effective
during high flow

4 — Sea lamprey migration
may continue during high
flow and lampricide may be
required

2 — No permanent change in
ecological connectivity but
altered behavior required to
avoid electrical current

3a — Fixed Crest (Low),
Electric, Trap & Sort,
Slotted Fishway,
Jumping Pool

2 — Very effective in
blocking sea lamprey
migration under modeled
flow conditions

2 — Likely to eliminate, or
significantly reduce, need
for lampricide upstream of
barrier

4 — Results in permanent
inundation and permanent
change in habitat
connectivity and type

4a — Adjustable Crest
(Low — Obermeyer),
Electric, Trap & Sort,
Jumping Pool

2 — Very effective in
blocking sea lamprey
migration, if properly
operated and maintained

2 — Likely to eliminate, or
significantly reduce, need
for lampricide upstream of
barrier

3 — Results in seasonal
inundation and disruption of
habitat connectivity

Plan evaluation also considers the ability of the alternatives to avoid constraints. Five constraints were
identified for this study, including: limit impacts to native fish and mussel populations, minimize impacts
to public safety, minimize upstream area of inundation, limit federal project expenditure to $10,000,000,
and satisfy all applicable environmental requirements. Each alternative plan can be implemented within
the federal participation limit for GLFER projects and, therefore, alternatives were not ranked based on
this constraint. Alternatives were ranked on the extent to which they violate the remaining constraints
(Table 15). Each alternative violates at least one constraint, but mitigation measures will be incorporated
into each plan to minimize impacts to native species and public safety to an acceptable level.
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Table 15: Ranking of alternatives based on ability to avoid planning constraints.

Constraints
Alternatives Limit impacts to Minimize impacts | Minimize upstream | Satisfy environmental
native species to public safety area of inundation | requirements
No Action — 4 — Lampricide use | 1 —No changein | 1 —No change in 1 — No applicable
Continued lampricide | may impact native | public safety inundation environmental
treatment species requirements
1 — Fixed crest 5 — Significant 2 — No electrical 5 — Results in 5 — Size of barrier
(High), Trap & Sort, | ecological impact current in the highest acreage of | proposed may not be
Denil due to connectivity | water reduces permanent acceptable to resource
and sediment public safety inundation agencies
transport disruption | concern
and size of barrier
2 — Electric, Trap & 1 — Electrical 5 — Electrical 1 — No change in 2 — Potentially
Sort current will not current presents inundation acceptable to resource
result in permanent | public safety risk agencies
impacts to native
species passage
3a — Fixed Crest 3 — Some 5 — Electrical 4 — Results in 4 — Permanent barrier
(Low), Electric, Trap | disruption to current presents permanent may be acceptable to
& Sort, Slotted habitat connectivity | public safety risk | inundation resource agencies
Fishway, Jumping under low and
Pool normal flow events
4a — Adjustable Crest | 2 — Some seasonal | 5— Electrical 3 —Results in 3 — Seasonal barrier
(Low — Obermeyer), | disruption to current presents seasonal inundation | may be acceptable to
Electric, Trap & Sort, | habitat connectivity | public safety risk resource agencies
Jumping Pool

3.7.5  System of Accounts

The P&G establishes four accounts for use in alternative plan evaluation. These four accounts include
NED, regional economic development (RED), environmental quality (EQ), and other social effects
(OSE). Consideration of these four accounts ensures that all potential effects of alternative plans are
identified. Additionally, the Policy Directive titled “Comprehensive Documentation of Benefits in
Decision Document,” dated 5 January 2021, directs USACE to provide comprehensive documentation of
the total benefits of each alternative and to consider all four accounts equally in plan evaluation.

National Economic Development (NED)

The NED account displays changes in the economic value of the national output of goods and services,
including ecosystem restoration. Construction of a barrier to prevent sea lamprey migration will reduce,
or eliminate, the need for lampricide treatments. Under the without-project conditions, the USFWS will
continue to conduct lampricide treatments every 2-5 years at a cost of $192,000 per treatment.
Additionally given the current state of the Bessemer Dam, and the USFWS may need to conduct
lampricide treatments in the East Branch within 20 years for an additional $85,000 per treatment. Under
the with-project conditions, the lampricide treatments in Conneaut Creek will no longer be necessary,
resulting in an average savings of $59,100. However, it is expected that the recommended plan will
require annual operations and maintenance and the cost associated with these activities will likely cancel
these cost savings.
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Regional Economic Development (RED)

The USACE Regional Economic System (RECONS) model was used to conduct the Regional Economic
Development (RED) evaluation for the focused array of alternatives. RECONS is a USACE-certified
regional economic model designed to provide accurate and defensible estimates of regional economic
impacts and contributions associated with USACE projects, programs, and infrastructure. Regional
economic impacts and contributions are measured as economic output (sales), jobs, income, and value
added. Estimates are provided simultaneously for three levels of geographic impact area: local, state, and
national.

Table 16 and Table 17 display key terms and definitions to assist with interpreting the results of this
RED evaluation.

Table 16: Overview of Economic Impact Metrics

Annual sales are equivalent to annual economic output or the value of production by
Output (sales) | industry. Output can be measured either by total value of purchases by intermediate
and final consumers or by intermediate outlays plus value added.

A job is the annual average of monthly jobs in an industry (this is the same definition
used by Quarterly Census of Employment and Wages, Bureau of Labor Statistics, and
Jobs Bureau of Economic Analysis nationally). A job can be full-time, part-time or
overtime, and includes proprietors (i.e., self-employed persons). Job estimates are
presented in full-time equivalence.

Labor income represents all forms of annual employment earnings; it is the sum of

Labor Income . . .
employee compensation and proprietor income.

Value added consists of employee compensation, proprietary income, other property
Value Added | type income (which includes industry profits), and indirect business taxes. Value-
added is an estimate of the gross regional product (GRP).

Table 17: Overview of Economic Impacts

Direct impacts occur in the impact area in which a project or economic activity is
located. Direct sales represent that proportion of the spending or sales in each
industry that flows to material and service providers in the impact area. For
employment, labor income, and GRP measures, the direct impacts represent the
jobs, labor income, and gross regional product associated with the directly affected
industry.

Direct Impacts

The indirect impacts include the backward-linked industry suppliers for goods and
services that support the directly affected industries, supporting indirect sales, jobs,
Indirect labor income and value added. For example, if construction activity is the direct
Impacts impact, indirect business supporting construction would include architectural and
engineering, lumber suppliers, trucking, and steel manufacturers, among others;
these are considered backward-linked industries supporting the construction activity.

Induced impacts occur from household expenditures or consumer spending
associated with the direct and indirect workers spending their earnings within the
impact area, supporting induced sales, jobs, labor income, and value added.

Induced
Impacts

Total Impacts Total impacts are the sum of direct, indirect, and induced impacts.
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The RECONS module applied in this evaluation was the Civil Works Spending: All Work Activities,

with Ability to Customize Impact Area and Work Activity, with the Construction Activities for

Ecosystem and Habitat Restoration or Improvements work activity, and a local impact area of Erie
County, Pennsylvania. Figure 22 shows the impact area of Erie County within the Commonwealth of

Pennsylvania.
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Figure 22: Regional Impact Area (Evie County, Pennsylvania).

The Civil Works Spending Modules are used to estimate the regional economic impacts and contributions
of project expenditures within the eight USACE Civil Works business lines. Project expenditures include
studies, construction, and operations and maintenance activities. The Civil Works Spending Modules
allow the user to specify the project location and work activity (e.g., dredging, lock and dam construction,
beach nourishment, etc.) to estimate the economic output, jobs, income, and value added for three levels

of geography: local, state, and national impact areas.

Construction expenditures associated with the alternatives were entered into the model to generate output
displayed in Table 18, Table 19, Table 20, and Table 21. Estimates of the economic activity presented in
the tables are to be supported during the four-month construction period from June to October 2026.
Economic impacts are estimated to accrue in proportion to spending in any given year. For example, if 20
percent of the construction expenditures occur in the first year of construction, it is estimated that 20
percent of the impacts would also be incurred in that same time period. Project expenditures and RED

output are presented in FY23 dollars.
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Table 18: RECONS Output for Alternative 1

Economic Impact Metric
Area Type Output Jobs! Labor Value Added
Income
Local Area
Direct Impact $5,545,315 69.0 $3,928,683 $2,809,348
Indirect and Induced $4,455,517 29.5 $1,454,743 | $2.421,821
Impact
Total Impact $10,000,832 98.5 $5,383,426 $5,231,170
State
Direct Impact $6,338,662 84.6 $5,280,858 $3,718,776
Secondary Impact $7,861,828 41.2 $2,725,280 $4,511,532
Total Impact $14,200,490 125.8 $8,006,138 $8,230,309
U.S.
Direct Impact $6,481,087 87.9 $5,530,146 $3,898,493
Secondary Impact $14,214,502 64.6 $4,413,574 $7,655,705
Total Impact $20,695,589 152.5 $9,943,720 $11,554,198
! Full Time Equivalent Jobs.
Table 19: RECONS Output for Alternative 2
Economic Impact Metric
Area Type Output Jobs! Labor Value Added
Income
Local Area
Direct Impact $3,199,156 39.8 $2,266,502 $1,620,745
Indirect and Induced $2,570,439 17.0 $839,258 $1,397,176
Impact
Total Impact $5,769,595 56.8 $3,105,760 $3,017,922
State
Direct Impact $3,656,847 48.8 $3,046,587 $2,145,405
Secondary Impact $4,535,579 23.8 $1,572,245 $2,602,755
Total Impact $8,192.425 72.6 $4,618,833 $4,748,159
U.S.
Direct Impact $3,739,013 50.7 $3,190,405 $2,249,085
Secondary Impact $8,200,509 37.3 $2,546,242 $4,416,664
Total Impact $11,939,522 88.0 $5,736,646 $6,665,749

! Full Time Equivalent Jobs.
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Table 20: RECONS Output for Alternative 3

Economic Impact Metric
Area Type Output Jobs! Labor Value Added
Income
Local Area
Direct Impact $4,560,244 56.8 $3,230,790 $2,310,295
Indirect and Induced $3,664,038 242 $1,196,322 | $1,991,608
Impact
Total Impact $8,224,282 81.0 $4,427.113 $4,301,903
State
Direct Impact $5,212,660 69.6 $4,342,765 $3,058,172
Secondary Impact $6,465,251 33.9 $2,241,160 $3,710,102
Total Impact $11,677,911 103.4 $6,583,925 $6,768,274
U.S.
Direct Impact $5,329,785 72.3 $4,547,769 $3,205,963
Secondary Impact $11,689,433 53.1 $3,629,546 $6,295,744
Total Impact $17,019,218 1254 $8,177,315 $9,501,707
! Full Time Equivalent Jobs.
Table 21: RECONS Output for Alternative 4
Economic Impact Metric
Area Type Output Jobs! Labor Value Added
Income
Local Area
Direct Impact $5,196,201 64.7 $3,681,346 $2,632,482
Indirect and Induced $4,175,014 27.6 $1,363,158 | $2,269,352
Impact
Total Impact $9,371,215 92.3 $5,044,504 $4,901,833
State
Direct Impact $5,939,602 79.3 $4,948,393 $3,484,655
Secondary Impact $7,366,875 38.6 $2,553,706 $4,227,502
Total Impact $13,306,477 117.9 $7,502,099 $7,712,157
U.S.
Direct Impact $6,073,060 82.4 $5,181,987 $3,653,057
Secondary Impact $13,319,606 60.5 $4,135,711 $7,173,729
Total Impact $19,392,666 142.9 $9,317,698 $10,826,786

! Full Time Equivalent Jobs.

Environmental Quality (EQ)

The EQ account displays the non-monetary effects on significant natural and cultural resources. In
accordance with USACE policy and guidance, ecosystem restoration projects must result in an overall
ecological uplift, or net benefit. Based on the ecological benefits analysis (Section 3.7.1), which
considered both temporary and permanent impacts on environmental resources, Alternative 1 results in
net negative ecological benefit, meaning implementation of this alternative will result in environmental
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degradation rather than uplift. Alternatives 2, 3, and 4 result in varying degrees of ecological uplift, with
Alternative 4 providing the greatest number of average annual habitat units.

In addition to ecological uplift, the EQ account considers the effects of each alternative on environmental
and cultural resources. There are no known impacts to cultural resources anticipated to result from
implementation of any of the alternative plans, but minor temporary or permanent impacts to endangered
bat species may occur through impacts to roosting habitat during construction and/or operation of the
barrier. These impacts will be avoided or minimized, to the extent practicable, and coordinated with the
USFWS, PFBC, PADEP, and PADCNR.

Plan formulation considered three major environmental implications of alternative implementation:
reduced sea lamprey migration, altered habitat connectivity, and altered habitat type. Effective barriers
will result in reduced sea lamprey migration, which in turn will benefit the aquatic ecosystem by reducing
the number of fish parasitized by sea lamprey. Implementation of a sea lamprey barrier will alter habitat
connectivity and fish passage through Conneaut Creek. Each alternative plan includes one or more
measures intended to mitigate for the loss in habitat connectivity through barrier construction, including
trap & sort, denil fishways, slotted fishways, or jumping pools. Finally, Alternatives 1, 3a, and 4a will
result in some level of inundation, whether seasonal or permanent, that will alter in-stream, riparian, and
wetland habitat in the Project Area. These environmental implications are all considered in the
Ecological Benefit analysis. Further analysis of the effects of each alternative on environmental and
cultural resources are described in Section 4.

Other Social Effects (OSE)

The OSE account displays the effects of the plan on social conditions, including community cohesion,
environmental justice, recreation, and public well-being. Each alternative includes a recreational
measure, the portage, to provide ancillary recreational benefit and mitigate potential public safety
concerns associated with electrical barriers. The alternative plans do result in different impacts on public
safety. Alternative 1 presents a life safety risk to recreational users of Conneaut Creek due to the size of
the dam proposed. The electrical barrier proposed for Alternatives 2, 3a, and 4a may impact public safety
during the sea lamprey migration season, but a safety mitigation plan will be developed for each of these
alternatives to minimize, or eliminate, public safety risks associated with the barrier.

3.7.6 P&G Criteria

The P&G criteria include acceptability, completeness, effectiveness, and efficiency. The P&G criteria
were used to screen alternatives in the initial array as described in Section 3.4.2 of this report.
Alternatives were qualitatively scored (i.e., low, moderate, high) based on the plan’s ability to satisfy each
P&G criterion. These scores were informed by best professional judgment, research, and discussion with
partner agencies. Alternatives that were unable to satisfy all four of the P&G criteria were eliminated
from further consideration. A summary of the final array of alternatives and the extent to which each
alternative satisfies the P&G criteria is provided in Table 22.
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Table 22: Summary of each alternative plan's ability to satisfy the P&G criteria.

Alternatives Completeness
No Action Yes. This
alternative

represents the
status quo and
accounts for all

necessary actions.

1 - Fixed Crest
(High), Trap &
Sort, Denil

Yes. This
alternative
accounts for all
necessary actions
to ensure benefits
are realized.

2 - Electric, Trap &
Sort

Yes. This
alternative
accounts for all
necessary actions
to ensure benefits
are realized.

Effectiveness

Yes. Moderately

effective at blocking
sea lamprey and likely

to reduce but

eliminate the future

need for
lampricide. Low
adverse impacts to

Efficiency

Yes. This
alternative is cost-
effective.

Yes. This
alternative is cost-
effective.

Yes. This
alternative is
possibly supported
by local
stakeholders and
non-federal
sponsors if a fixed
or adjustable crest

Trap & Sort,
Slotted Fishway,
Jumping Pool

accounts for all
necessary actions
to ensure benefits
are realized.

lamprey and would

reduce/eliminate
the need for
lampricide.

Low adverse impacts

to the

natural environment.

effective.

the natural barrier is
environment. unachievable.
3a - Fixed Crest Yes. This Yes. Highly effective Yes. This Yes. This project is
(Low), Electric, alternative at blocking sea alternative is cost- | supported by

the non-federal
sponsor and is
anticipated to have
support from the
public and
resource agencies.

4a - Adjustable
Crest (Low —
Obermeyer),
Electric, Trap &
Sort, Jumping Pool

Yes. This
alternative
accounts for all
necessary actions
to ensure benefits
are realized.

Yes. Highly effective

at blocking sea

lamprey and would

reduce/eliminate
the need for
lampricide.

Low adverse impacts

to the

natural environment

(lower than Alt 3).

Yes. This
alternative is cost-
effective and

a “Best-Buy” plan.

Yes. This project is
supported by

the non-federal
sponsor and is
anticipated to have
support from the
public and
resource agencies.

The P&G criteria are also incorporated into other components of plan evaluation. Efficiency is further
considered and quantified through the CE/ICA analysis conducted to identify cost effective plans in
support of the NED account. Effectiveness is considered and quantified through calculation of the net
ecosystem uplift in support of the EQ account. Acceptability and completeness are considered under the
OSE account and associated analyses.
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3.7.7  Risk and Uncertainty

The primary areas of risk and uncertainty associated with this project relate to real estate acquisition and
public safety. Risk and uncertainty will be reduced, or eliminated, through additional coordination and
analysis conducted during the design phase prior to construction.

Implementation of Alternatives 1, 2, 3a, and 4a require acquisition of real estate to support project
operation and maintenance. Such real estate includes acquisition of flowage easements on streamside
properties that will experience inundation upon construction. The parcels subject to inundation are
currently privately owned. The nonfederal sponsor will need to work with these landowners to secure
real estate necessary for project construction. The non-federal sponsor has indicated that it does not wish
to utilize eminent domain for this project and also does not want other agencies or groups to utilize
eminent domain on their behalf for this project. Because of this, there will be no path forward to acquire
the land necessary to complete the project if any landowner within the project footprint does not willingly
agree to sell the land necessary to construct and maintain the project. This risk can be lowered by
selecting a barrier type that minimizes the extent and duration of upstream inundation while still
effectively blocking sea lamprey. Significant coordination with private landowners was conducted during
this feasibility study to reduce this risk to the extent practicable.

Additionally, each alternative has the potential to impact public safety. The large fixed-crest dam
proposed in Alternative 1 presents a life safety risk to recreational users of Conneaut Creek, while the
electric barrier proposed in Alternative 2, 3a, and 4a may also adversely impact public safety. Risk
associated with public safety will be minimized through development of a detailed safety plan for the
recommended plan during the design phase.

3.7.8 Climate Preparedness and Resiliency

Engineering and Construction Bulletin 2018-14 Guidance for Incorporating Climate Change

Impacts to Inland Hydrology in Civil Works Studies, Design and Projects (ECB 2018-14) is a policy that
supports the requirement for the consideration of climate change in all current and future studies to reduce
vulnerabilities and enhance the resilience of our water resources infrastructure. The following discussion
and qualitative assessment support the engineering and planning decisions ensuring that decision making
is consistent with USACE climate change adaptation policy. Refer to the Appendix A-2 for full details of
the climate preparedness and resiliency analysis conducted for this study.

Literature review of climate change shows a strong historic trend of increased precipitation and
temperatures in the U.S. and the Northeast from the early 20® century to today. These trends are
projected to continue through the late 21% century according to several climate models. Increased
temperatures, precipitation, and magnitude and frequency of storm events are projected to increase
throughout the Northeast and the Conneaut Creek watershed in the future.

The USACE Climate Hydrology Assessment Tool (CHAT) and Non-stationarity Detection Tool (NSD)
were used to investigate historical and projected future trends in streamflow for HUC 04120101, the
Chautauqua-Conneaut watershed. The NSD tool identified no significant changes in recorded streamflow
throughout the period of record for Conneaut Creek. Additionally, the monatomic trend analysis
determined a statistically significant decreasing trend in flow. The CHAT tool also determined a
statistically significant decrease in projected streamflow for the Chautauqua-Conneaut Watershed. This is
opposite of what would normally be expected with the projected climate-change scenarios. There is a
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discrepancy between historic and projected increases in precipitation compared to streamflow for
Conneaut Creek.

A potential reason why increased precipitation has not correlated to increased streamflow could be the
land use of the watershed. Although increasing, the Conneaut Creek Watershed has experienced little
development and is a largely forested and agricultural watershed. This could buffer streamflow increases
due to the amount of storage, interception, and infiltration of precipitation within the watershed leading to
less runoff and increased time of concentration. The projected streamflow analysis is a linear regression
of historic data extrapolated in the future. There could be a point where these ‘buffering factors’ for
precipitation are exceeded due to continued increases in the future and streamflow in turn starts to
increase.

The effects of climate change on the watershed can be both negative and positive. While occasional
flooding can be beneficial in terms of ecosystem restoration, as floodplain/riparian habitat and wetlands
are inundated more frequently, it could also negatively affect native fish instream habitat, migration and
sediment transport due to increases in frequency and magnitude of large flows in the river. Conversely,
significant droughts or a decreasing trend in streamflow in the basin could also negatively affect fish
migration, particularly steelhead runs, due to insufficient streamflow for adequate spawning pool depths.
Decreases in streamflow could also negatively impact recreation (e.g., water sports, fishing). Flood risk
would either be increased or decreased with decreasing trends or increasing trends in streamflow,
respectively.

In terms of a lamprey barrier, increases in flow would lead to the assumption that the level of protection
against lamprey migration is decreased, at least in terms of flow frequency. That is, if the project was
designed to the 10% ACE plus 18-inch elevation, the 10% ACE flow over time would increase and the
barrier design would provide protection for an event that historically was a 10% ACE event but is now a
lower frequency event. Higher and more frequent events could also mean secondary protection against
lamprey (e.g., electrical) are utilized more frequently and for a longer duration. A decrease in flows
would result in the project providing a higher level of protection than for which it was initially designed.
Considerations of climate change on the barrier level of protection and fish passage structures will be
considered in the final design of the structure.

3.7.9  Significance of Outputs

Assessment of the significance of ecosystem outputs is necessary to determine whether an alternative
should be recommended. Statements of significance provide qualitative information to aid in determining
whether the value of the ecosystem outputs produced by a given alternative justify the investment
required to produce them. The significance of ecosystem outputs should be considered alongside results
of the CE/ICA during plan comparison. USACE policy requires assessment of the institutional, public,
and technical significance of the alternatives.

Institutional Significance

Significance based on institutional recognition means that the importance of an environmental resource is
acknowledged in the laws, adopted plans, and other policy statements of public agencies, tribes, or private
groups. Sources of institutional recognition include public laws, executive orders, rules and regulations,
treaties, and other policy statements of the Federal Government; plans, laws, resolutions, and other policy
statements of states with jurisdiction in the study area; laws, plans, codes, ordinances, and other policy
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statements of regional and local public entities with jurisdiction in the study area; and charters, bylaws,
and other policy statements of private groups.

Fish and Wildlife Conservation Act of 1980 — The Fish and Wildlife Conservation Act requires all federal
departments and agencies to conserve and promote, to the extent practicable and consistent with agency
authorities, conservation of non-game fish and wildlife and their habitats. Implementation of a barrier to
sea lamprey migration aids in conservation of non-game fish through reduction in lampricide use and
blocking sea lamprey access to spawning habitats, which in turn reduces associated negative impacts to
Conneaut Creek and the Great Lakes Fishery. Alternative 1 will result in unacceptable impacts to the
environment. For the remaining alternatives, impacts to aquatic habitat will be minimized through
implementation of fish passage mitigation features (i.e., trap and sort, fishway, etc.).

Executive Order (EO) 11514: Protection and Enhancement of Environmental Quality — EO 11514 directs
the Federal Government to provide leadership in protecting and enhancing the quality of the Nation’s
environment to sustain and enrich human life. Alternative 1 will result in unacceptable environmental
impacts. Alternatives 2, 3a, and 4a will result in net positive impacts to Conneaut Creek and the Great
Lakes fishery.

EO 13340: FEstablishment of Great Lakes Interagency Task Force and Promotion of a Regional
Collaboration of National Significance for the Great Lakes — EO 13340 identified the Great Lakes as a
national treasure and defined a federal policy to support local and regional efforts to restore and protect
the Great Lakes ecosystem through the establishment of regional collaboration. The USACE and other
federal agencies have worked in partnership with state, tribal, and local governments to accomplish
activities set forth in EO 13340. The EO also established the Great Lakes Interagency Task Force. The
Task Force worked with governors, mayors, and tribal leaders across the eight Great Lakes states to
establish the Great Lakes Regional Collaboration. The initial goal of the Collaboration was to develop a
“strategy for the protection and restoration of the Great Lakes” within one year. The Collaboration
worked with approximately 1,500 stakeholders to develop the strategy for the following eight priority
issues:

1. Toxic contaminants 5. Contaminated sediments/Areas of Concern (AOCs)
2. Non-point source pollution 6. Indicators/information

3. Coastal health 7. Sustainable development

4. Habitat/species 8. Invasive species

All project alternatives will address the bolded priority issues.
Public Recognition

Public recognition means that some segment of the general public recognizes the importance of an
environmental resource, as evidenced by the people engaged in activities that reflect an interest or
concern for that particular resource. Such activities may involve membership in an organization, financial
contributions to resource-related efforts, and providing volunteer labor and correspondence regarding the
importance of the resource. Significant coordination conducted with PFBC, USFWS, and other resource
agencies throughout the planning process suggests significant community interest in protection of
Conneaut Creek from sea lamprey.
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Technical Recognition

Technical recognition means that the resource qualifies as significant based on scientific knowledge or
judgment of critical resource characteristics. Determinations of resource technical significance may vary
based on differences across geospatial areas and spatial scale. While technical significance may depend
on whether a local, regional, or national perspective is undertaken, typically a watershed or larger (e.g.,
ecosystem, landscape, or ecoregion) context should be considered. Technical significance should be
described in terms of one or more of the following criteria or concepts: scarcity, representation, status
and trends, connectivity, limiting habitat, and biodiversity.

Scarcity — Scarcity is a measure of a resource’s relative abundance within a specified geographic range.
Measures of scarcity range from “rare” or “unique” to “widespread” or “abundant.” Generally, scientists
consider a habitat or ecosystem to be rare if it occupies a narrow geographic range (i.e., limited to a few
locations) or occurs in small groupings. Unique resources, those unlike any others found within a
specified range, may also be considered significant as well as resources that are threatened by interference
from both human and natural causes. Conneaut Creek is a high-quality tributary to Lake Erie. Conneaut
Creek provides habitat for six state listed species. In Ohio, 21 miles of Conneaut Creek are also
designated as a state scenic river, 16.4 miles of which are also designed as wild (ODNR, 2021). These
designations highlight the importance of Conneaut Creek as a unique aquatic resource warranting state
protection of both the habitat and species within it.

Each alternative proposed under this study may impact the quality of Conneaut Creek through
construction of a barrier to limit sea lamprey migration. However, these impacts are compensated for
through seasonal operation, trap and sort structures, or other fish passage structures, as feasible.
Furthermore, the proposed project will minimize or eliminate the need for lampricide within Conneaut
Creek, reducing the exposure of native species to harmful chemicals while continuing to protect the Lake
Erie fishery from invasive lamprey. As such, the alternatives proposed in this study will ultimately result
in protection of Conneaut Creek and the Lake Erie fishery from impacts associated with sea lamprey and
preserve the unique ecosystem of Conneaut Creek.

Representation — Representation is a measure of a resource’s ability to exemplify the natural habitat or
ecosystems within a specified range. The presence of a large number and percentage of native species,
and the absence of exotic species, implies representation. Undisturbed habitat is also considered to imply
representation. Conneaut Creek watershed is relatively rural, and as a result, the creek exhibits high
quality in-stream and riparian habitat. However, sea lampreys currently utilize Conneaut Creek for
spawning activities. All alternatives would block sea lamprey migration into the affected portion of
Conneaut Creek, thereby reducing invasive species populations in the creek. Each alternative does
require implementation of a barrier and fish passage structure, which modify the natural habitat in the
Creek. Based on the ecological analysis, impacts to the natural habitat associated with Alternatives 2, 3a,
and 4a are justified by the extent of ecological uplift derived from each alternative.

Status and trends — Status and trends consider previous, current, and future conditions of the ecosystem
and the relationships between these conditions. If a sea lamprey control barrier was not constructed, TFM
treatments would be required to control sea lamprey within Conneaut Creek, and potentially within the
East Branch of Conneaut Creek upstream of the Bessemer Dam in the event of failure. TFM treatments
negatively impact some native species in Conneaut Creek. It is likely that these negative impacts would
continue, and the quality of the Conneaut Creek fishery may decline as a result. Additionally, should the
Bessemer Dam fail, TFM treatments would negatively impact the northern brook lamprey in East Branch
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of Conneaut Creek. These negative impacts would hinder state conservation actions and may impact
recovery of this species.

Connectivity — Connectivity is a measure of how, and to what degree, organisms can pass between
habitats unimpeded. Currently, Conneaut Creek is a free-flowing stream, with no existing barriers on the
mainstem of the creek. Each alternative proposed in this study impacts habitat connectivity within
Conneaut Creek under certain flow conditions, and additional measures are proposed for each alternative
to provide native species passage. Alternative 1 will result in the greatest impact to habitat connectivity
due to the size and permanence of the structure, and Alternative 2 will result in the lowest impact to
habitat connectivity, with habitat connectivity restored outside of the sea lamprey migration season.
Adjustable, seasonally operated structures and trap and sort structures are proposed as part of these
alternatives to minimize impacts to native species passage.

Limiting Habitat — Limiting habitat is considered habitat that is important for the conservation, survival,
or recovery of one or more species. Limiting habitat may include designated critical habitat, which is
designated under federal or state law. There is no designated critical habitat within the vicinity of the
proposed project.

Biodiversity — Biodiversity is a measure of the variety of distinct species and the genetic variability within
each species in a defined ecosystem. Implementation of a permanent barrier as proposed in Alternatives 1
and 3a may impact biodiversity by segmenting populations of fish species and reducing opportunities for
breeding between upstream and downstream populations. However, implementation of fish passage
mitigation features, as proposed, will minimize the effects of the barrier on genetic variability to the
extent practicable. Alternatives 2 and 4a may impact biodiversity by limiting species passage during the
sea lamprey migration period, but fish passage would resume unimpeded the rest of the year. As with
Alternatives 1 and 3a, fish passage mitigation features proposed for Alternatives 2 and 4a will minimize
impacts to biodiversity to the extent practicable.

Budget Guidance

The purpose of the Conneaut Creek GLFER Sea Lamprey Barrier Project is to implement a permanent sea
lamprey barrier to achieve a more integrated and effective sea lamprey control strategy and reduce the use
of lampricide in Conneaut Creek, PA. The USACE FY24 Budget Guidance in EC 11-2-226, Civil Works
Direct Annual Execution Program Guidance, and associated Program Development Manual identifies
seven performance components that provide an indication of the significance of environmental resources.
Numerical scores will be developed for each of the components, and these scores will be used to support
ranking and selection of projects for implementation. The following apply to all project alternatives:

Habitat Scarcity — Score of 20/25 points
Connectivity — Score of 10/25 points

Special Status Species — Score of 8/10 points
Hydrologic Character — Score of 15/20 points
Geomorphic Condition — Score of 15/20 points
Self-Sustaining — Score of 15/20 points

Plan Recognition — Score of 8/10 points
National Significance — Yes

Regional Significance — Yes

Detailed discussions regarding habitat scarcity, connectivity, special status species, and plan recognition
are provided in the preceding paragraphs within this Section. Conneaut Creek was assessed to have good
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existing hydrologic character and geomorphic conditions, as supported by the QHEI and other
assessments conducted for this study as well as the lack of channelization or existing barriers within
Conneaut Creek. The alternatives proposed for this study will result in modification of the hydrologic
character of Conneaut Creek through construction of the barrier, but this impact will be minimized by
siting the barrier downstream of an existing bridge. Inundation associated with barrier construction may
result in slight modification of the geomorphic conditions of Conneaut Creek, but the severity of these
impacts varies by alternative. Alternatives proposed for this study require operations and maintenance of
certain components, such as the electrical barrier, trap and sort structures, and seasonally operated
barriers, but these alternatives reduce or eliminate the need for lampricide use in Conneaut Creek.
Therefore, the operations and maintenance associated with the alternatives may be considered a tradeoff
of reducing chemical use within the creek. Sea lamprey control was identified as a binational priority for
management of the Great Lakes fishery, and the GLFC considers sea lamprey control a high priority of
the ecological sustainability of the Lake Erie fishery. As such, sea lamprey control has high national and
regional significance.
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Section 4  Affected Environment and Environmental Consequences

4.1 Affected Environment (40 CFR 1502.15) and Environmental Consequences (40 CFR
1502.16)

This section presents the environmental impact assessment of the alternatives considered in this feasibility
study. The project has been evaluated for engineering and economic feasibility, environmental and social
acceptability, and its ability to meet the planning objectives.

Only the final array of alternatives (i.e., No Action & Alternatives 1, 2, 3a, and 4a) are discussed in detail
in this section. Two other alternatives were considered but were screened out earlier in the planning
process due to their not meeting one or more of the following criteria: acceptability, completeness,
efficiency, or effectiveness (Refer to Section 3).

A summary impacts table for the final array of alternatives that were carried forward is provided in Table
23. For some environmental considerations, the no action as well as the proposed action would result in
no effect to the environmental resource under consideration and would reflect a continuation of existing
conditions. This is described where appropriate. The Project Area referenced in the following sections
refers to Conneaut Creek and/or the land adjacent to Conneaut Creek from approximately 300 linear feet
(LF) downstream of the Griffey Road Bridge upstream to SR 6N bridge. There were no other alternatives
considered that achieve the project purpose and are likely to have less adverse environmental impacts and
more net benefits than Alternative 4a: Adjustable Crest (Low — Obermeyer), Electric, Trap & Sort,
Jumping Pool.

Agencies, interest groups, and the general public that have been contacted during preparation of this EA
are listed in Section 7.2. A Scoping Information Packet was distributed to these individuals on July 22,
2022 and this draft DPR/EA is available for a 30-day public/agency review. Comments received to date
are included in Appendix A-6.
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Table 23. Summary table of the impacts associated with the final array of alternatives.

Alternative 1

Alternative 3a Fixed
Crest (Low),

Alternative 4a

Public . 5 . . Adjustable Crest (Low
Interest No Action Fixed Crest Alternative 2 Electric, Trap & ) 0Ob ;
nteres 3 5 B — Crmeyecr
Alternative (High) Trap & Electric, Trap & Sort Sort, Slotted . yenh
Factor . . . Electric, Trap & Sort,
Sort, Denil Fishway, Jumping .
Jumping Pool
Pool
Demographics No Effect No Effect No Effect No Effect No Effect
Permanent detrimental
Associated impact due to . Temporary and .
Temporary minor . Temporary minor
Land Use and No Effect permanent . . permanent minor . .
. detrimental impact . . detrimental impact
Development impoundment of 61.3 detrimental impacts
acres upstream.
Public Temporary minor Temporary minor Temporary minor Temporary minor
Facilities and No Effect detrimental effect detrimental effect during detrimental effect during detrimental effect during
Services during construction construction construction construction
Water
and Sewer No Effect No Effect No Effect No Effect No Effect
Facilities
Minor short-term Minor short term, Minor short term,
construction related construction related construction related Minor short term,
Recreation No Effect impacts and .long— impacts and 'long— impacts and 'long— construction related 1mpacts
term recreational term recreational term recreational and long-term recreational
opportunities are opportunities are opportunities are opportunities are enhanced.
impacted. enhanced. enhanced.
Minor short- Minor short- Minor short- Minor short-
Noise No Effect term construction term construction related term construction related term construction related
related impacts. impacts. impacts. impacts.
Aesthetic Major detrimental . . . . . .
No Effect Y Minor detrimental effect. Minor detrimental effect. Minor detrimental effect
Values effect.
Mi hort- . . .
1nor sho . Minor short- Minor short- Minor short-
. term construction . . .
Public Health . term construction related term construction related term construction related
No Effect related impacts and . . . . . .
and Safety minor lone-term impacts and minor long- impacts and minor long impacts. and minor long
. g term impacts term detrimental impacts term detrimental impacts.
impacts.
Minor short- Minor short- Minor short- Minor short-
Transportation No Effect term construction term construction related term construction related term construction related
related impacts. impacts. impacts. impacts.
Cultural No Effect No effect to historic No effect to historic No effect to historic No effect to historic
resources properties. properties. properties. properties.
Environmental
.o No Effect No Effect No Effect No Effect No Effect
Jjustice
Hazardous,
Toxic,
L No Effect No Effect No Effect No Effect No Effect
and Radioactive
Waste
Minor short- Minor short- Minor short- Minor short-
Air quality No Effect term construction term construction related term construction related term construction related
related impacts. impacts. impacts. impacts.
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Alternative 3a Fixed :
. Alternative 4a
Publi Alternative 1 Crest (Low), Adijustable Crest (L
ublic . . . . ustaole Lres ow
Interest No Action Fixed Crest Alternative 2 Electric, Trap & ) 0Ob )
nteres 3 5 B — Crmeycr
Alternative (High) Trap & Electric, Trap & Sort Sort, Slotted . e,
Factor . . . Electric, Trap & Sort,
Sort, Denil Fishway, Jumping .
Jumping Pool
Pool
. Mi hort- .
. Minor short- 1nor o Minor short-
Minor short- . term construction related .
. term construction related . . term construction related
term construction . . impacts and minor . .
related impacts impacts and minor temporary impacts to fish impacts. and minor
Water quality No Effect temporary impacts to fish . temporary impacts to fish
and long- . passage during the .
. passage during the lamprey passage during the lamprey
term detrimental . lamprey run. .
. run. Beneficial long- . run. Beneficial long-
impacts. . Beneficial long- .
term 1mpacts. . term 1mpacts.
term 1mpacts.
Clean fill will be used . Clean fill will be used for Clean fill will be used for
. Clean fill will be used for . .
. for construction of . construction of earthen construction of earthen
Sediment . construction of earthen . .
. No Effect earthen berms, major berms., minor permanent berms, minor temporary
Quality . berms. No effect on . . . .
permanent 1impact to . impact to sediment impacts to sediment
. sediment transport
sediment transport. transport transport
Greenh Short-t . . .
reeniiouse or-term Short-term construction Short-term construction Short-term construction
Gases and No Effect construction related L . .
. .. related emissions. related emissions. related emissions.
Climate Change emissions.
Minor
. Temporary . . .
detrimental - Temporary construction Temporary construction Temporary construction
. construction related . . .
impact from . related loss of benthic related loss of benthic related loss of benthic
Benthos . loss of benthic . . .
periodic oreanisms. Lone-term organisms. Long-term organisms. Long-term organisms. Long-term
lampricide 5 ) g benefit to benthos. benefit to benthos. benefit to benthos.
L impact to benthos.
applications
Temporary
construction related Temporary construction Temporary construction
. loss of vegetation. Temporary construction related loss of vegetation related loss of vegetation
Vegetation No Effect . g porary . g ves
Major long-term related loss of vegetation and long-term and long-term
impact to forested minor impact. minor impact.
riparian buffer.
T . T tructi T tructi
emporary Temporary construction emporary construction emporary construction
construction related . related impacts and. related impacts and. minor
Streams and . . related impacts that are L . .
. No Effect impacts and. major minor impacts that are impacts that minor impacts
Floodplains . offset by long term
long term detrimental . offset by long term that are offset by long term
. beneficial impacts g L
impact beneficial impacts beneficial impacts
Minor
detrimental Minor seasonal impact to
Fisheries impact from Long Term detrimental fish movement. Beneficial long- Beneficial long-
periodic Impact Beneficial long- term impact. term impact.
lampricide term impact.
applications
Minor short-term . Temporar.y construction Temporary construction
. Minor short-term related impacts and related impacts and
construction related . L L
Wetlands No Effect . . construction related temporary minor impacts temporary minor impacts
impacts, major long- .
. impacts that are offset by long that are offset by long term
term impacts. L S
term beneficial impacts. beneficial impacts
o Long term detrimental Beneficial long- Beneficial long- Beneficial long-
Wildlife No Effect gl . & . & . &
1mpact term 1mpact. term 1mpact. term 1mpact.
Threatened and . . . .
reatenicd an May affect not likely May affect not likely to May affect not likely to May affect not likely to
Endangered No Effect
Species to adversely effect adversely effect adversely effect adversely effect

Note: Impacts were assessed as major adverse, minor adverse, resource unaffected (no effect), resource unaffected

through mitigation, minor beneficial, or major beneficial impacts. Additionally, impacts could be temporary, permanent,

or not applicable.
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4.2 Socio-Economic Impacts

4.2.1 Demographics

The area surrounding the project area is predominantly woodland with agricultural development and some
residential areas. The population for Erie County, Pennsylvania is over 267,000 people with 86.6 percent
white, 8.0 percent black or African American, 4.9 percent Hispanic or Latino, and 2.2 percent Asian.

This is approximately 6 percent more white and 4.2 percent less black or African American, 3.7 percent
less Hispanic or Latino, and 1.9 percent less Asian population than the averages for the Commonwealth of
Pennsylvania. The median household income for Erie County is $55,949, which is approximately $1,500
per year less than the average household income for the Commonwealth of Pennsylvania. The larger
urban development within the watershed is located downstream in the City of Conneaut, Ohio.

No Action Alternative

There would be no impact to regional demographics associated with the No Action Alternative as there
would be no federal action. Potential changes to demographics are not tied to completing or not
completing a sea lamprey barrier on Conneaut Creek at Griffey Road.

Alternatives 1, 2, 3a, & 4a

The sea lamprey barrier at Griffey Road would have no impact on regional demographics. No residential,
commercial, or industrial infrastructure would be impacted by the project. Therefore, no population shifts
are anticipated as a result of implementation.

4.2.2  Associated Land Use and Developments
See Section 2.4 for description of existing conditions.
No Action Alternative

No changes to land use or associated developments would be expected with the implementation of the No
Action Alternative. No land use changes are expected in the event no federal project is constructed.

Alternative 1

Construction of the Fixed Crest High Barrier at Griffey Road would result in a permanent impoundment
of over 61.3 acres of area upstream that currently consists of 22.9 acres of wetlands, 26.6 acres of
perennial stream (Conneaut Creek), and 11.8 acres of forested riparian uplands. This will cause a
permanent detrimental impact that is not offset by the protection of over 513 acres of stream habitat
upstream from sea lamprey.

Alternative 2

Implementation of the electric barrier would not impound water upstream or impact land use upstream of
the barrier. However, it would require construction of a portage facility upstream and around the electric
barrier site for canoers and kayakers that currently pull out downstream of the bridge at the ODNR access
site near the proposed project area. The electric barrier would only be operated during the sea lamprey
spawning season (March — July) and then would not be operated for the remainder of the year. There will
be a temporary minor impact during construction of the barrier as the parking area and access road to the
creek are currently proposed as construction access and thus would be temporarily closed to public use.
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The new portage would help offset the impact to the current access area during the approximately five
months of the year it would be operated.

Alternative 3a

Implementation of the low fixed crest barrier with electrical barrier and slotted fishway would result in a
permanent impoundment of approximately 3.8 acres of areas upstream that currently consists of 0.98 acre
of wetland, 2.66 acres of perennial stream (Conneaut Creek) and 0.16 acre of forested riparian uplands.
This is a minor detrimental impact that is offset by the benefits associated with the protection of over 513
acres of stream habitat upstream from sea lamprey and reducing the need to apply lampricides
periodically to help control them. The areas upstream are currently undeveloped forested riparian areas.
There will be a similar temporary minor detrimental impact associated with temporary closure of the
public parking area and stream access road during construction of the barrier as described for Alternative
2. In addition, the construction of portage described above in Alternative 2 will help offset impacts to the
currently used access area downstream of the bridge.

Alternative 4a

Implementation of the low adjustable crest barrier with electrical barrier would result in a temporary
impoundment of approximately 3.8 acres of areas upstream that currently consists of 0.98 acre of wetland,
2.66 acres of perennial stream (Conneaut Creek), and 0.16 acre of forested riparian uplands. The barrier
would be operational during the lamprey spawning season (March 1 -June 30) and then lowered for the
remainder of the year. Thus, the seasonal impoundment of water each year would result in a smaller
detrimental impact than for Alternative 3a, which would result in higher overall net benefits associated
with the protection of over 513 acres of stream habitat upstream from sea lamprey and reducing the need
to apply lampricides periodically to help control them. There will be a similar temporary minor
detrimental impact associated with temporary closure of the public parking area and stream access road
during construction of the barrier as described for Alternative 2. In addition, the construction of portage
described above in Alternative 2 will help offset impacts to the currently used access area downstream of
the bridge.

4.2.3 Public Facilities and Services

There is currently a parking area and path on the right descending bank of the creek that is owned by
PFBC that is used for public access for fishing and recreational canoeing and kayaking immediately
downstream of Griffey Road Bridge.

No Action Alternative

There would be no changes to public facilities and services with the implementation of the No Action
Alternative.

Alternative 1

Implementation of the high fixed crest barrier would require construction of a portage facility upstream
and around the barrier site for canoers and kayakers that currently pull out downstream of the bridge at
the PFBC access site near the proposed project area. Use of the portage would be required year-round.
There will be a temporary minor impact during construction of the barrier as the parking area and access
road to the creek are currently proposed as construction access and thus this would be temporarily closed
to public use.
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Alternative 2, 3a, & 4a

Implementation of these barriers would require construction of a portage facility upstream and around the
barrier site for canoers and kayakers that currently pull out downstream of the bridge at the PFBC access
site near the current site chosen for the project. There will be a temporary minor impact during
construction of the barrier as the parking area and access road to the creek are currently proposed as
construction access and thus this would be temporarily closed to public use.

4.2.4 Water and Sewer Facilities.
No Action Alternative and Alternatives 1, 2, 3a, & 4a

Implementation of a sea lamprey barrier at Griffey Road would not impact water and sewer facilities
within the vicinity of the project since no such facilities are present. The residents in the surrounding area
use wells for their potable water. The nearest sewage treatment plant discharge is approximately nine
miles upstream in the City of Albion.

4.2.5 Recreation

As mentioned in Section 4.2.3, there is currently a parking area and path on the right descending bank of
the creek that is owned by PFBC that is used for public access for fishing and recreational canoeing and
kayaking immediately downstream of Griffey Road Bridge.

No Action Alternative

There would be no change to existing recreational opportunities associated with the No Action
Alternative.

Alternative 1

Construction of the Fixed Crest High Barrier at Griffey Road would result in a permanent impoundment
of over 61.3 acres of area upstream that currently consists of 22.9 acres of wetlands, 13,426 LF of
perennial stream (Conneaut Creek) and 1,784.3 LF of unnamed intermittent streams for a total of 26.6
acres of intermittent/perennial stream and 11.8 acres of forested riparian uplands. There is a temporary
impact to recreational opportunities during construction of the barrier as the parking area and access road
to the creek are currently proposed as construction access and thus this would be temporarily closed to
public recreation. The new portage would help offset the impact to the current access area and the large
impoundment may temporarily have a beneficial impact to recreation. However, the potential permanent
impacts to the wetlands and stream and limited fish passage will likely result in a permanent detrimental
impact that is not offset by the protection of over 513 acres of stream habitat upstream from sea lamprey.

Alternative 2

As mentioned in Section 4.2.2, implementation of the electric barrier would not impound water upstream
or impact land use upstream of the barrier. However, it would require construction of a portage facility
upstream and around the electric barrier site for canoers and kayakers that currently pull out downstream
of the bridge at the PFBC access site near the proposed project location. There will be a temporary minor
impact during construction of the barrier as the parking area and access road to the creek are currently
proposed as construction access and thus this would be temporarily closed to public use. The new portage
would help offset the impact to the current access area during the approximately five months of the year it
would be operated.
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Alternative 3a

As mentioned in Section 4.2.2, implementation of the low fixed crest barrier with electrical barrier and
slotted fishway would result in a permanent impoundment of approximately 3.8 acres of areas upstream
that currently consists of 0.98 acre of wetland, 1,489 LF of perennial stream (Conneaut Creek) and 324.5
LF of unnamed intermittent stream for a total of 2.66 acres of intermittent/perennial stream, and 0.16 acre
of forested riparian uplands. This is a minor detrimental impact that is offset by the benefits associated
with the protection of over 513 acres of stream habitat upstream from sea lamprey and reducing the need
to apply lampricides periodically to help control them. The areas upstream are currently undeveloped
forested riparian areas. There will be a similar temporary minor detrimental impact during construction
of the barrier as described for Alternative 2. In addition, the construction of portage described above in
Alternative 2 will help offset impacts to the currently used access area downstream of the bridge.
Reduction in the passage of sea lamprey coupled with the reduction in lampricide application may
improve fish community and enhance recreational fishing opportunities in the long term.

Alternative 4a

As mentioned in Section 4.2.2, implementation of the low adjustable crest barrier with electrical barrier
would result in a temporary impoundment of approximately 3.8 acres of areas upstream that currently
consists of 0.98 acre of wetland, 1,489.4 LF of perennial stream (Conneaut Creek) and 324.5 LF of
unnamed intermittent stream for a total of 2.66 acres of intermittent/perennial stream, and 0.16 acre of
forested riparian uplands. The barrier would be operational during the lamprey spawning season (March
1 — June 30) and then lowered for the remainder of the year. Thus, the seasonal impoundment of water
each year would result in a smaller detrimental impact than for Alternative 3a, which would result in
higher overall net benefits associated with the protection of over 513 acres of stream habitat upstream
from sea lamprey and reducing the need to apply lampricides periodically to help control them. The areas
upstream are currently undeveloped forested riparian areas. There will be a similar temporary minor
detrimental impact during construction of the barrier as described for Alternative 2. In addition, the
construction of a portage as described above in Alternative 2 will help offset impacts to the currently used
access area downstream of the bridge. Reduction in the passage of sea lamprey coupled with the
reduction in lampricide application may improve fish community and enhance recreational fishing
opportunities in the long term.

4.2.6 Noise

As mentioned in Section 2.3.3, the sparse development within the watershed benefits the riparian habitat
and in-stream conditions of Conneaut Creek, both of which are considered high quality. From the NLCD
data, approximately 84 percent of the Federal Emergency Management Agency (FEMA) Zone A
floodplain, which represents the approximate 100-year Annual Chance Exceedance (ACE) floodplain, is
classified as forested or wetlands (48% forest, 36% wetland). Only four percent of the floodplain is
developed, and the remaining twelve percent is pasture/agricultural land. The existing noise levels are
less than 45 dBA 24-hour equivalent continuous level (LAeq) which equates to a quiet residential area
(Figure 23) (USDOT 2022).
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Figure 23: National Transportation Noise Map for the Griffey R Project Area.

No Action Alternative

There would be no noise impacts associated with the No Action Alternative as there would be no federal
action.

Alternatives 1, 2, 3a, & 4a

Construction of a barrier project would result in a short-term and localized increase in noise sources.
Noise generated by the action would be a result of normal construction practices and the operation of
machinery. This short-term increase in noise would be temporary and localized in the vicinity of the
project area and construction activities. All equipment used during the project’s construction would be
required to have proper muffling devices in compliance with the Occupational Safety and Health Act
(OSHA).

4.2.7 Aesthetic Values

Section 2.3.3 describes the relatively undeveloped nature of the study area, with this area being
predominantly woodland with agricultural development and some residential development. Griffey Road
Bridge is located immediately upstream of the proposed project location.

No Action Alternative

There would be no change to the existing aesthetic value associated with the No Action Alternative as
there would be no federal action.

Alternative 1

The presence of construction equipment would temporarily detract from the aesthetic quality of the area.
The re-suspension of fine-grained particles in the water column during construction would result in a
short-term reduction of clarity and alteration in the color of the water, although this is expected to be very
minor due to the mostly contained nature of this construction area. To further minimize this effect, the
selected contractor would be required to implement best management practices and control measures to
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reduce any construction related impacts. Construction of the Fixed Crest High Barrier at Griffey Road

would result in a permanent impoundment of over 61.3 acres of area upstream that currently consists of
22.9 acres of wetlands, 13,426.2 LF of perennial stream (Conneaut Creek) and 1,789.3 LF of unnamed

intermittent streams for a total of 26.6 acres of intermittent/perennial stream, and 11.8 acres of forested

riparian uplands. This is a major permanent detrimental impact to aesthetic values of this area.

Alternative 2

The presence of construction equipment would temporarily detract from the aesthetic quality of the area.
The re-suspension of fine-grained particles in the water column during construction would result in a
short-term reduction of clarity and alteration in the color of the water, although this is expected to be very
minor due to the mostly contained nature of this construction area. To further minimize this effect, the
selected contractor would be required to implement best management practices and control measures to
reduce any construction related impacts. The electric barrier does not impound any water and thus would
have a minimal permanent impact, if any, on aesthetic values.

Alternative 3a

The presence of construction equipment would temporarily detract from the aesthetic quality of the area.
The re-suspension of fine-grained particles in the water column during construction would result in a
short-term reduction of clarity and alteration in the color of the water, although this is expected to be very
minor due to the mostly contained nature of this construction area. To further minimize this effect, the
selected contractor would be required to implement best management practices and control measures to
reduce any construction related impacts. Implementation of the low fixed crest barrier with electrical
barrier and slotted fishway would result in a permanent impoundment of approximately 3.8 acres of areas
upstream that currently consists of 0.98 acre of wetland, 1,489.4 LF of perennial stream (Conneaut Creek)
and 324.5 LF of unnamed intermittent stream for a total of 2.66 acres of intermittent/perennial stream,
and 0.16 acre of forested riparian uplands. This would result in a minor detrimental impact to the
aesthetic values.

Alternative 4a

The presence of construction equipment would temporarily detract from the aesthetic quality of the area.
The re-suspension of fine-grained particles in the water column during construction would result in a
short-term reduction of clarity and alteration in the color of the water, although this is expected to be very
minor due to the mostly contained nature of this construction area. To further minimize this effect, the
selected contractor would be required to implement best management practices and control measures to
reduce any construction related impacts. Implementation of the low adjustable crest barrier with
electrical barrier would result in a seasonal impoundment of approximately 3.8 acres of areas upstream
that currently consists of 0.98 acre of wetland, 1,489.4LF of perennial stream (Conneaut Creek) and 324.5
LF of unnamed intermittent stream for a total of 2.66 acres of intermittent/perennial stream, and 0.16 acre
of forested riparian uplands. The barrier would be operational during the lamprey spawning season
(March 1 -June 30) and then lowered for the remainder of the year. Thus, the seasonal impoundment of
water each year would result in a smaller detrimental impact than Alternative 3a for aesthetic values and
would result in a higher overall net benefits associated with the protection of over 513 acres of stream
habitat upstream from sea lamprey and reducing the need to apply lampricides periodically to help control
them. The areas upstream are currently undeveloped forested riparian areas.
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4.2.8  Public Health and Safety

There are no significant health and safety conditions within the project area. As described in Section
2.3.3, approximately 96 percent of the FEMA 100-yr ACE floodplain in the Conneaut Creek watershed is
classified as forested, wetlands, or pasture/agricultural lands. Only 4 percent of the floodplain is
developed, and this occurs in areas upstream and near the confluence of the creek with Lake Erie. Thus,
there are no significant flooding hazards to residents around this project area. In addition, there are no
significant traffic safety issues in this area. Griffey Road has an annual average daily traffic volume of
approximately 500 cars (PennDOT 2022). PAFB recently installed a parking area on the northwestern
side of creek off Griffey Road to provide people who are fishing and recreational boating (kayak and
canoe) a safe place to park and access Conneaut Creek. According to PAFB staff this is a popular area
for recreational kayakers and canoers to take out after launching upstream in the higher flow periods of
the year. Lastly, as mentioned in Section 4.2.12, USACE performed a Phase [ Environmental Site
Assessment (ESA) and this assessment revealed no evidence of recognized environmental conditions in
connection with the study area.

No Action Alternative

There would be no change to the existing public health and safety conditions associated with the No
Action Alternative.

Alternative 1

The presence and operation of construction equipment would temporarily increase associated construction
site hazards. A restricted work site would be rigorously controlled to protect the public. The contractor
would be required to comply with OSHA regulations to provide a safe work environment for construction
crews as well as the public. There is a long term minor public safety concern regarding the high fixed
crest alternative to people canoeing and kayaking on the creek and fishing. There will be buoys and
control booms to keep them from potentially going over the dam and a new portage upstream and
downstream of the structure. There also would be locked gates and fencing to keep the public away from
the dam and spillway. Lastly, any structure that would be built will be designed to avoid creation of a
submerged hydraulic jump.

Alternative 2

The presence and operation of construction equipment would temporarily increase associated construction
site hazards. A restricted work site would be rigorously controlled to protect the public. The contractor
would be required to comply with OSHA regulations to provide a safe work environment for construction
crews as well as the public. There is a long term minor public safety concern regarding the electric
barrier to people canoeing and kayaking on the creek and fishing. There will be signs, buoys, control
booms, gates, and fencing to keep people a safe distance away from the electric barrier and its field during
its seasonal operation.

Alternative 3a & 4a:

The presence and operation of construction equipment would temporarily increase associated construction
site hazards. A restricted work site would be rigorously controlled to protect the public. The contractor
would be required to comply with OSHA regulations to provide a safe work environment for construction
crews as well as the public. There is a long term minor public safety concern regarding the fixed crest
and adjustable crest barriers to people canoeing and kayaking on the creek and fishing. There will be
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buoys and control booms to keep them from potentially going over the dam and a new portage upstream
and downstream of the structure. There also would be locked gates and fencing to keep the public away
from the dam and spillway. Any structure that would be built will be designed to avoid creation of a
submerged hydraulic jump. Lastly, there will be signs, buoys, control booms, and gates and fencing to
keep people a safe distance away from the electric barrier and its field during its seasonal operation.

4.2.9 Transportation

The Griffey Road Bridge is immediately upstream of the proposed project location and within the
proposed inundation area that would be created by Alternatives 2, 3a, and 4a. As mentioned in Section,
4.3.8, there are no significant traffic safety issues in this area. Griffey Road has an annual average daily
traffic volume of approximately 500 cars (PennDOT 2022).

No Action Alternative

There would be no change to the existing transportation conditions associated with the No Action
Alternative.

Alternative 1, 2, 3a, & 4a

There will be a minor detrimental impact to transportation routes around the construction site due to
construction vehicles bringing materials to and from the site. There is an access area already constructed
that will likely be used and potentially improved to stockpile material and enable access to the
construction site at the creek and minimize traffic on the surrounding roads. The PADOT has been
contacted during the feasibility phase and will continue to be consulted and coordinated with as we finish
feasibility and proceed through preconstruction, engineering, and design.

4.2.10 Cultural Resources

Cultural History

The Conneaut area was home to the Eriez nation which occupied the region from about 900 A.D. until the
1650s. The Eriez were fierce fighters and often battled with the neighboring Iroquois Nation. In about
1653, the Eriez retreated and later surrendered the area to the Iroquois. Another tribe known to inhabit
the area included the Massassauga. The name Conneaut is believed to have been derived from the Seneca
Indians who called the river Konyiat, which may have meant either “place of many fish” or “where snow
lays in spring” (ODNR 2005).

Previous Investigations

A review of the National Park Service’s National Register of Historic Places (NRHP) and the
Pennsylvania State Historic Preservation Office (PA SHPO) historic sites databases do not identify any
historic properties within the vicinity of the area being considered for a sea lamprey barrier. The
Delaware Nation, Delaware Tribe of Indians, Seneca-Cayuga Nation, Seneca Nation of Indians,
Tonawanda Seneca Nation, and Wyandotte Nation are federally recognized Tribal Nations that may have
ancestral homelands within the project area. The USACE is consulting with the National Park Service,
PASHPO, and several potentially interested Tribal Nations as part of the NEPA review for this study to
determine if there are critical sites or resources that may be impacted within our study area or if additional
investigations will be necessary to determine the project’s potential for impacting cultural resources.
These findings will be thoroughly coordinated with PA SHPO, Tribal Historic Preservation Offices
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(THPOs), and any interested parties to ensure compliance with Section 106 of the National Historic
Preservation Act (NHPA).

No Action Alternative

There would be no impact to historic (i.e., archaeological or architectural) properties or resources
associated with the No Action Alternative.

Alternatives 1, 2, 3a, & 4a

The NRHP and the PA SHPO online mapper were queried for the presence of historic properties or
known sites of historical importance near or within the area of potential effect (APE). There are two
records identified within the APE. The first is the Griffey Road Bridge (2004RE09935), which is not
eligible for listing in the NRHP. The second record is the Conneaut Path (2019RE13969), for which a
determination has not yet been made as to whether or not it is eligible for listing in the NRHP. According
to the documentation on the mapper, Conneaut Path was shown in the Porter-McClellan survey of
Pennsylvania’s western boundary. Consultation with PA SHPO and all of the federal recognized tribes
for this area was initiated with the scoping document on July 22, 2022. No comments have been received
from any of the tribes or PA SHPO identifying this or any other cultural resource. Due to the project type
and location, USACE’s finding is the proposed project would have no effect on historic/cultural resources
that are eligible and/or listed in the NRHP. This finding has been coordinated with PA SHPO and they
concurred with this finding on March 29, 2024 (Appendix A-6). An effects determination is being
submitted to THPOs for each of the federally recognized tribes for confirmation of this determination.

4.2.11 Environmental Justice

Executive Order (EO) 12898, issued by President Clinton on February 11, 1994, requires that impacts on
minority or low-income populations be accounted for when preparing environmental and socioeconomic
analyses of projects or programs that are proposed, funded, or licensed by federal agencies (59 Fed. Reg.
7629 (1994)). This EO provides the most direct mandate pertaining to Environmental Justice (EJ)
analysis under the National Environmental Policy Act (NEPA). More recent Executive Orders and Policy
Memoranda require expanded integration of EJ priorities into the USACE Civil Works Mission, including
how project teams integrate EJ considerations in planning studies. However, this newer policy guidance
is less explicit about changes to evaluations performed under NEPA.

Executive Order 13985, issued by the Biden Administration on January 20, 2021, mandates all federal
agencies to ensure their missions advance racial equity and support for underserved communities. As per
the EO, “equity” means the consistent and systematic fair, just, and impartial treatment of all individuals,
including individuals who belong to underserved communities that have been denied such treatment.
“Underserved communities” refers to populations sharing a particular characteristic, as well as geographic
communities, that have been systematically denied opportunity to participate in aspects of economic,
social, and civic life.

Executive Order 14008, issued by President Biden on January 27, 2021, places the climate crisis at the
forefront of foreign policy and national security planning. It directs agencies to address the
disproportionately adverse health, environmental, climate related, and cumulative burdens on
disadvantaged communities, as well as the accompanying economic challenges of such impacts, and
deliver the benefits of their investments to disadvantaged communities such as through the Justice40
Initiative. Under Executive Order 14008, the White House directed the Council of Environmental Quality
(CEQ) to develop the Climate and Economic Justice Screening Tool (CEJST).
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To aid in identification of environmental justice communities, the White House Council on
Environmental Quality (CEQ) developed the Climate and Economic Justice Screening Tool

(CEJST). The CEJST identifies disadvantaged communities at the census tract level. Communities are
identified as disadvantaged in one or more categories of criteria if the census tract is above the threshold
for one or more environmental or climate indicators and the census tract is above the threshold for
socioeconomic indicators. Categories assessed by the CEJST tool include climate change, energy, health,
housing, legacy pollution, transportation, water and wastewater, and workforce development (White
House Council on Environmental Quality, 2022).

The geographic extent of communities identified for the purpose for the EJ analysis was identified as all
adjacent properties along Conneaut Creek within the 100-year floodplain of the study area (Figure 24).
This area includes census tracts 420490103 and 42049010101. According to the CEJST tool, accessed on
August 24, 2023, no census tracts within the study area are considered disadvantaged. These census
tracts are located within Erie County, Pennsylvania and are not considered disadvantaged because they do
not meet any burden thresholds or at least one associated socioeconomic threshold. As mentioned in
Section 4.2,1, the population for Erie County, Pennsylvania is over 267,000 people with 86.6 percent
white, 8.0 percent black or African American, 4.9 percent Hispanic or Latino, and 2.2 percent Asian.

This is approximately 6 percent more white and 4.2 percent less black or African American, 3.7 percent
less Hispanic or Latino, and 1.9 percent less Asian population than the averages for the Commonwealth of
Pennsylvania. Within the area identified for EJ the population is 99 percent white and 1 percent Hispanic
or Latino, thus any project constructed in this area would not significantly or disproportionately impact
minority populations.

No Action Alternative

There would be no impact related to environmental justice associated with the No Action Alternative as
there would be no federal action.

Alternatives 1, 2, 3a, & 4a

According to the CEJST tool accessed on August 24, 2023, no census tracts within the Study Area are
considered disadvantaged: census tracts 420490103 and 42049010101 (Figure 24). These census tracts
are located within Erie County, PA and are not considered disadvantaged because they do not meet any
burden thresholds or at least one associated socioeconomic threshold.
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Figure 24: Geographic Extent of Communities considered during EJ Analysis.

4.2.12 Hazardous, Toxic, and/or Radioactive Waste (HTRW)

The USACE Civil Works planning policy (ER 1165-2-132) requires early identification and appropriate
consideration of hazardous, toxic, and radioactive waste (HTRW) problems during a feasibility study, and
it broadly defines HTRW as any material listed as a "hazardous substance" under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA). The intent of the policy is to
prevent expenditure of Civil Works funds to clean up contamination caused by others and spells out
procedures that parallel those used in the private sector to prevent potential liability under CERCLA.

No Action Alternative

There would be no impact related to exposure of HTRW associated with the No Action Alternative as
there would be no federal action.

Alternatives 1, 2, 3a, & 4a

USACE has performed a Phase I ESA in conformance with the scope and limitations of American Society
for Testing and Materials (ASTM) Standard E 1527- 21 of the study area properties (Appendix A-7).

This assessment revealed no evidence of recognized environmental conditions in connection with the
study area. Thus, implementation of any of these alternatives would have no likely effect on any HTRW.
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4.3 Physical/Natural Environmental Impacts

43.1  Air Quality

The USEPA set National Ambient Air Quality Standards (NAAQS) for six principal pollutants which can
be harmful to public health and the environment. These pollutants include carbon monoxide, nitrogen
dioxide, ozone, lead, particulate matter and sulfur dioxide. The Clean Air Act identifies two types of
national ambient air quality standards. Primary standards provide public health protection, including
protecting the health of “sensitive” populations such as asthmatics, children, and the elderly. Secondary
standards provide public welfare protection, including protection against decreased visibility and damage
to animals, crops, vegetation, and buildings. The project area is in attainment for all six principal
pollutants.

No Action Alternative

There would be no air quality impact in the vicinity of the project as a result of the No Action Alternative
as there would be no federal action. Existing air quality conditions would be expected to remain.

Alternatives 1, 2, 3a, & 4a

The operation of construction equipment would result in only short-term increased emissions of pollutants
(e.g., suspended particulates, nitrogen dioxide, and carbon monoxide) into the local atmosphere. The
release of these pollutants is not expected to result in any long- or short-term exceedance violations of
state air quality standards. Erie County is in attainment based upon the 1997 standard for all pollutants
(USEPA Green Book, accessed 8/24/2023). The completed project would have no long-term impact on
air quality within the vicinity of the project.

4.3.2  Water Quality

Conneaut Creek is listed on the Clean Water Act Section 303(d) List of Impaired Waters requiring a total
maximum daily load (TMDL) restriction or other strategy designed to improve water quality. The 2020
Water Quality Report identified aquatic life impairments for fishing (mercury) for the section of Conneaut
Creek within our study area at Griffey Road (PDEP, 2020).

All the proposed action alternatives would entail the discharge of fill into a water of the United States
(i.e., Conneaut Creek). Therefore, a Clean Water Act Section 401 water quality certification (WQC)
would be requested from the Commonwealth of Pennsylvania for the selected alternative verifying that
this discharge complies with all applicable state water quality standards. Coordination with PADEP in
this regard is on-going. Refer to Section 7.1.4 for further details.

No Action Alternative

There would be no water quality impact in the vicinity of the project sites as the result of the No Action
Alternative as there would be no federal action.

Alternative 1

Short-term impacts on water quality would include a temporary increase in turbidity within the
construction area. There is also the potential for accidental spills of fuel, oil, and/or grease into the water
during construction activities. The eventual contractor would be required to prepare a spill control plan
and to implement appropriate measures in the event of a release. Such discharges, should they occur, are
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expected to be short-term and of relatively low magnitude. To further minimize this effect, the eventual
contractor would be required to implement best management practices and control measures to reduce any
construction related impacts. These control measures may include the implementation of silt curtains,
biodegradable netting, soil binders, conservation seedings, and coir or jute mats during construction to
prevent erosion and sedimentation in applicable areas. After construction, the impoundment of 61.3 acres
would potentially have a major detrimental impact on water quality. This would result in impacts to
22.90 acres of adjacent wetlands and result in converting 13,426.2 LF of perennial stream (Conneaut
Creek) and 1,789.3 LF of unnamed intermittent streams for a total of 26.6 acres of intermittent/perennial
stream, into a ponded system that could increase water temps in this area and downstream and reduce DO
levels. Lastly, it would flood 11.8 acres of forested riparian uplands likely killing many trees and
reducing the riparian buffer, which filters surface water from surrounding areas. This would be expected
to result in increased turbidity. These detrimental impacts would not be able to be offset by the benefits
associated with protecting the upstream areas from sea lamprey and reducing the periodic application of
lampricides.

Alternative 2

Short-term impacts on water quality would include a temporary increase in turbidity within the
construction area. There is also the potential for accidental spills of fuel, oil, and/or grease into the water
during construction activities. The eventual contractor would be required to prepare a spill control plan
and to implement appropriate measures in the event of a release. Such discharges, should they occur, are
expected to be short-term and of relatively low magnitude. To further minimize this effect, the eventual
contractor would be required to implement best management practices and control measures to reduce any
construction related impacts. These control measures may include the implementation of silt curtains,
biodegradable netting, soil binders, conservation seedings, and coir or jute mats during construction to
prevent erosion and sedimentation in applicable areas. There would be minor impacts to adjacent
wetlands due to the construction of the earthen berms that tie into high ground on either side of the
stream. These impacts would be offset by the benefits of reducing passage of sea lamprey and potentially
reducing the application of lampricide in upstream areas.

Alternative 3a

Short-term impacts on water quality would include a temporary increase in turbidity within the
construction area. There is also the potential for accidental spills of fuel, oil, and/or grease into the water
during construction activities. The eventual contractor would be required to prepare a spill control plan
and to implement appropriate measures in the event of a release. Such discharges, should they occur, are
expected to be short-term and of relatively low magnitude. To further minimize this effect, the eventual
contractor would be required to implement best management practices and control measures to reduce any
construction related impacts. These control measures may include the implementation of silt curtains,
biodegradable netting, soil binders, conservation seedings, and coir or jute mats during construction to
prevent erosion and sedimentation in applicable areas. After construction the permanent impoundment of
0.98 acres of wetlands, 1,486.4 LF of perennial stream and 324.5 LF of unnamed intermittent stream for a
total of 2.66 acres of intermittent/perennial stream, and 0.16 acre of forested riparian uplands would
potentially increase water temps and decrease DO levels in the impoundment and downstream resulting in
a detrimental impact on water quality. This impact is offset by the benefits to stopping upstream
movement of sea lamprey past Griffey Road and reducing the periodic application of lampricides
upstream.
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Alternative 4a

Short-term impacts on water quality would include a temporary increase in turbidity within the
construction area. There is also the potential for accidental spills of fuel, oil, and/or grease into the water
during construction activities. The eventual contractor would be required to prepare a spill control plan
and to implement appropriate measures in the event of a release. Such discharges, should they occur, are
expected to be short-term and of relatively low magnitude. To further minimize this effect, the eventual
contractor would be required to implement best management practices and control measures to reduce any
construction related impacts. These control measures may include the implementation of silt curtains,
biodegradable netting, soil binders, conservation seedings, and coir or jute mats during construction to
prevent erosion and sedimentation in applicable areas. After construction, the seasonal impoundment of
0.98 acres of wetlands, 1,486.4 LF of perennial stream and 324.5 LF of unnamed intermittent stream for a
total of 2.66 acres of intermittent/perennial stream, and 0.16 acre of forested riparian uplands would
potentially increase water temps and decrease DO levels in the impoundment area and downstream when
the barrier is operational resulting in a minor temporary detrimental impact on water quality. The barrier
would be operational during the lamprey spawning season (March 1 -June 30) and then lowered for the
remainder of the year. Thus, the seasonal impoundment of water each year would result in a smaller
detrimental impact than for Alternative 3a for water quality and would result in higher overall net benefits
associated with the protection of over 513 acres of stream habitat upstream from sea lamprey and
reducing the need to apply lampricides periodically to help control them. The areas upstream are
currently undeveloped forested riparian areas.

4.3.3 Sediment Quality

As mentioned in Section 2.3.1, bedrock is exposed within the creek channel at the location being
evaluated for a potential barrier. In Pennsylvania, this bedrock is called the Chadakoin Formation and is a
Devonian Age sedimentary deposit. The Chadakoin Formation consists of medium-gray shale, light gray
to brownish siltstone, fine-grained sandstone, and conglomerate, and it commonly contains marine fossils.
Bedload deposits, where present above the bedrock, consist of sands and silts with a significant amount of
platy cobbles. Section 2.3.3 goes on to mention that the creek in this area has a well-defined pool-riffle
structure and excellent floodplain access. Preliminary bed sampling identified large, channery-like,
cobble sized stones and sandy pools in addition to the exposed bedrock channel bottom. A description of
the existing conditions has been added. A sediment transport model has not been developed for this
project yet, but it is assumed that when the barrier is in the “up” position for 5 months it is likely to trap
some of the finer sediments that normally are transported through the area due to the reduction of flow
which will be resuspended when the dam is lowered especially during larger flow events.

No Action Alternative

There would be no sediment quality impacts to the vicinity of the project site as the result of the No
Action Alternative since there would be no federal action.

Alternatives 1, 2, 3a, & 4a

As discussed in Section 4.2.12, overall, the preliminary HTRW screening of the study area resulted in
minor recognized environmental conditions (RECs). None of these would present obstacles to
construction of a sea lamprey barrier within the study area. Thus, implementation of any of these projects
would have no likely effect on any HTRW. In addition, any fill brought in to construct the earthen berms
would be clean fill. To further minimize any impacts, the contractor would be required to implement
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best management practices and control measures to reduce any construction related impacts. These
control measures may include the implementation of silt curtains, biodegradable netting, soil binders,
conservation seedings, and coir or jute mats during construction to prevent erosion and sedimentation in
applicable areas.

Alternative 1

Despite the fact a sediment transport model has not being developed for this area it is reasonable to
assume that the fixed crest high barrier would potentially have the largest impacts to sediment transport
trapping sediment behind the approximately 16 feet tall structure and potentially resulting in further
erosion of areas downstream.

Alternative 2
This alternative should have no impact on sediment transport.
Alternative 3a:

The fixed crest low barrier will have some minor impacts to sediment transport as it will trap sediment
initially but will come into equilibrium much sooner than the high fixed crest due it being only
approximately five feet tall and thus will potentially have less impact on erosion downstream as well.

Alternative 4a:

Despite the fact that a sediment transport model has not been developed for this area it is reasonable to
assume the adjustable crest low barrier will also have minor impacts to sediment transport as it will trap
sediment during the four months it is operated in the “up” position, and then much, if not all, of the
smaller cobbles, sand, and finer accumulated sediment will flush down during the eight months when it is
lowered. This should greatly reduce the permanent impacts to sediment transport when compared to all
but Alternative 2.

4.3.4  Greenhouse Gas and Climate Change

Pennsylvania has always been a leader in energy and maintains a role as an energy powerhouse,
consistently being one of the top three energy production states in the nation and the top electricity
exporting state. By leading in energy, Pennsylvania also leads in emissions, responsible for nearly one
percent of the world’s greenhouse gas (GHG) emissions (PDEP 2024). In 2020, net emissions decreased
by 10.4% from 2019 levels or from 238.74 million metric tons of carbon dioxide equivalent (MMTCO2e)
in 2019 to 213.94 MMTCO2e in 2020 (PDEP 2024). The sectors with the largest contribution to
Pennsylvania’s GHG emissions are the industrial, electricity production, and transportation sectors which
accounted for 82% of all gross GHG emissions in 2020 (PADEP 2024). The declines observed in the
2020 were partly due to temporary impacts from the COVID-19 pandemic and it is expected that levels
will rise as the economy rebounds despite the state having a goal to reduce statewide GHG emissions by
26% from 2005 levels by the year 2025 which they are currently on track for and an 80% reduction in
statewide GHG emissions from 2005 levels by the year 2050 (PADEP 2024). Erie County, PA has one
large commercial industry within that emits more than 25,000 MTCO2e that they are required to report to
USEPA. The GE Transportation — Erie Plant emits 40,786 MTCO2e annually. This plant is 28 miles to
the northeast of the project area and downwind from the prevailing westerly winds. Thus, it likely has no
significant impact on the GHG levels of the project area, and, due to the sparsely developed nature of the
project area, this location is not a significant contributor to the county or state’s GHG emissions.
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No Action Alternative

The No Action Alternative will have no impacts to climate change or greenhouse gases since there would
be no federal action. The existing condition, with respect to this topic, would be expected to remain the
same.

Alternatives 1, 2, 3a, & 4a

The proposed alternatives are not expected to have any long-term adverse impacts to greenhouse gases or
climate change. Short-term emissions are expected during construction due to the operation of
construction equipment.

As discussed in more detail in Section 3.7.8, a Climate Preparedness and Resiliency analysis was
performed. The effects of climate change on the watershed can be both negative and positive with respect
to changes in frequency and duration of flows on instream and riparian habitat.

In terms of a lamprey barrier, increases in flow would lead to the assumption that the level of protection
against lamprey migration is decreased, at least in terms of flow frequency. That is, if the project was
designed to the 10% ACE plus 18-inch elevation, the 10% ACE flow over time would increase and the
barrier design would provide protection for an event that historically was a 10% ACE event but is now a
lower frequency event. Higher and more frequent events could also mean secondary protection against
lamprey (e.g., electrical) are utilized more frequently and for a longer duration. A decrease in flows
would result in the project providing a higher level of protection than for which the initial was designed.
Considerations of climate change on the barrier level of protection and fish passage structures will be
considered in the final design of the structure.

4.3.5 Plankton and Benthos

Native Freshwater Mussels

Unionidae (commonly referred to as unionids) is the most species rich family of freshwater mussel with
674 species occurring worldwide and 297 species occurring in North America (Graf and Cummings,
2007). Historically, unionids were abundant throughout most of North America. However,
overharvesting, widespread habitat destruction, pollution, land-use change, and exotic species
introductions (Strayer et al., 2004) have caused approximately 70 percent of North American species to
be classified as species at risk of extinction (Master et al., 2000). This group of organisms is considered
one of the most threatened groups in North America.

The PFBC provided mussel abundance and distribution data within the study area and areas upstream.
Two locations within the study area were surveyed in 2011 and 2018, specifically near Brown Road (RM
26.2) and the 6N Bridge crossing (RM 28.4). These four surveys returned a total of 262 live individuals
and 114 fresh dead whole shells from a total of 12 different species (Table 24). Surveys conducted
upstream of the study area identified similar species and abundances. No federally or state listed species
were encountered during the surveys.

Mussels have a unique and distinct life cycle. Females draw in sperm that upstream males release into the
water column. The specialized larvae (called glochidia) are brooded in the female’s gills and eventually
released to parasitize fish or mudpuppies in the case of the salamander mussel. Nearly all of
Pennsylvania’s mussels require a host fish for the glochidia to complete their life cycle. These hosts are
critical for mussel survival and dispersal and not all fish species are capable of transforming glochidia
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into juvenile mussels. Because juvenile and adult mussels spend their entire life burrowed in the
sediments, unionids depend on host fish transport of glochidia for dispersal and are critical to maintaining
mussel populations (Kat 1984). Different species of mussels use different species of fish and dispersal
will be subject to the fish distribution range and migration. Table 24 presents the host fish species for the
mussel species within the project area. Most of the mussel species present are host generalists, except for
fragile papershell and kidneyshell which are relatively selective.

Human alteration to streams can disrupt mussel assemblages both upstream and downstream of a
modification. Instream physical barriers can potentially affect flow and sediment transport regimes and
have adverse impacts upon mussel habitat conditions. Additionally, physical barriers can adversely
impact the movement of host fish that mussels rely on for development and dispersal. A sea lamprey
barrier in Conneaut Creek needs to account for the sensitivities associated with sustaining the diverse and
abundant mussel community present within the project area.
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Table 24: Mussel abundance and diversity within the study area

Scientific Common Live | Fresh | Host Fish Species

Name Name Dead

Alasmidonta Elktoe 10 1 Rock Bass, White Sucker, Northern Hogsucker, Warmouth, and Shorthead

marginata Redhorse

Eurynia Spike 48 48 Rock Bass, Banded Sculpin, Gizzard Shad, Rainbow Darter, Yellow Perch,

dilatata White Crappie, Black Crappie, Flathead Catfish, Sauger

Lampsilis Plain 27 0 Tiger Salamander, Green Sunfish, Pumpkinseed, Bluegill, Smallmouth Bass,

cardium Pocketbook {;\z/irlglemouth Bass, Yellow Perch, White Crappie, Black Crappie, Sauger,

alleye

Lampsilis Fatmucket 83 1 Rock Bass, White Sucker, Florida Gar, Green Sunfish, Pumpkinseed,

sili quoi dea Warmouth, Bluegill, Longear Sunfish, Common Shiner, Smallmouth Bass,
Largemouth Bass, White Bass, Sand Shiner, Tadpole Madtom, Yellow Perch,
Bluntnose Minnow, White Crappie, Black Crappie, Sauger, and Walleye

Lasmigona Creek 1 0 Black Bullhead, Yellow Bullhead, Slimy Sculpin, Brook Stickleback, Spotfin

. Shiner, Gizzard Shad, Brassy Minnow, Shortnose Gar, Green Sunfish, Orange-

compressa Heelsphtter spotted Sunfish, Bluegill, Smallmouth Bass, Emerald Shiner, Mimic Shiner,
Yellow Perch, Black Crappie, Flathead Catfish, Longnose Dace, Creek Chub

Lasmigona Flutedshell 35 8 Rock Bass, Brown Bullhead, Bowfin, Central Stoneroller, Goldfish, Banded

costata Sculpin, Common Carp, Gizzard Shad, Northern Pike, Rainbow Darter, Fantail
Darter, Variegate Darter, Banded Darter, Northern Studfish, Northern
Hogsucker, Green Sunfish, Pumpkinseed, Bluegill, Longear Sunfish,
Smallmouth Bass, Largemouth Bass, River redhorse, Yellow Perch, Longnose
Dace, Walleye, Creek Chub

Leptodea Fragile 1 0 Freshwater Drum

fragilis Papershell

Pleurobema Round Pigtoe 8 2 Central Stoneroller, Spotfin Shiner, Bluegill, Northern Redbelly Dace, Southern

sintoxia Redbelly Dace, and Bluntnose Minnow

Ptychobmnchu S Kidneyshe]] 36 49 Brook Stickleback, Rainbow Darter, Fantail Darter

fasciolaris

Pyganodon Giant Floater 0 1 Skipjack Herring, Rock Bass, Yellow Bullhead, Freshwater Drum, Central

gran dis Stoneroller, River Carpsucker, Goldfish, White Sucker, Brook Stickleback,
Common Carp, Gizzard Shad, Rainbow Darter, lowa Darter, Johnny Darter,
Golden Topminnow, Banded Killifish, Brook Stickleback, Longnose Gar, Green
Sunfish, Pumpkinseed, Orangespotted Sunfish, Bluegill, Longear Sunfish,
Striped Shiner, Common Shiner, Redfin Shiner, Pearl Dace, Largemouth Bass,
White Bass, Round Goby, Golden Shiner, Blackchin Shiner, Blacknose
Shiner,Yellow Perch, Bluntnose Minnow, White Crappie, Black Crappie,
Blacknose Dace, Creek Chub

Strophitus Creeper 4 0 Rock Bass, Black Bullhead, Yellow Bullhead, Central Stoneroller, Brook

undulatus Stickleback, Spotfin Shiner, Rainbow Darter, lowa Darter, Fantail Darter,
Johnny Darter, Slenderhead Darter, Banded Darter, Plains Killifish, Channel
Catfish, Green Sunfish, Pumpkinseed, Bluegill, Longear Sunfish, Burbot,
Common Shiner, Smallmouth Bass, Largemouth Bass, River Chub, Sand Shiner,
Yellow Perch, Logperch, Blackside Darter, Northern Redbelly Dace, Bluntnose
Minnow, Fathead Minnow, White Crappie, Black Crappie, Blacknose Dace,
Longnose Dace, Creek Chub, Walleye, and Central Mudminnow

Villosa iris Rainbow 9 4 Mottled Sculpin, Streamline Chub, Greenside Darter, Rainbow Darter,

Bluebreast Darter, Green Sunfish, Striped Shiner, Smallmouth Bass,
Largemouth Bass, Yellow Perch

No Action Alternative

There would be no impact to plankton but there may be a minor detrimental impact to the benthos within
the vicinity of the project site as a result of the No Action Alternative due to the continued periodic
application of lampricide.

Alternative 1

During construction there will be a loss of benthic habitat in the footprint of the structure. There will also
be localized destruction of some immobile and sedentary benthic organisms that reside in the bottom
sediments. There will be recolonization of the face of the structure itself which will help to offset
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impacts, but the large inundation area is likely to change the environment within the 61.3 acres of
permanent inundation. In some cases, this change will create habitat but within the current stream areas,
it is expected to result in a permanent detrimental impact and conversion to depositional sediments and
benthos associated with that habitat.

Alternative 2

During construction there will be a loss of benthic habitat in the footprint of the structure. There will also
be localized destruction of some immobile and sedentary benthic organisms that reside in the bottom
sediments. There will be recolonization of the face of the structure itself, which will help to offset
impacts. After construction the flows will be similar to preconstruction and thus recovery of the benthos
to near preconstruction levels is to be expected except for the footprint of the structure.

Alternative 3a

During construction there will be a loss of benthic habitat in the footprint of the structure. There will also
be localized destruction of some immobile and sedentary benthic organisms that reside in the bottom
sediments. There will be recolonization of the face of the structure itself, which will help to offset
impacts. There will be a minor detrimental impact within the 3.8-acre permanent inundation area with the
community shifting from a lotic environment to a lentic environment with an increase in deposition and
finer sediments upstream of the barrier and a change in types of benthos that dominate.

Alternative 4a

During construction there will be a loss of benthic habitat in the footprint of the structure. There will also
be localized destruction of some immobile and sedentary benthic organisms that reside in the bottom
sediments. There will be recolonization of the face of the structure itself which will help to offset
impacts. There will be a minor detrimental impact within the 3.8-acre seasonal inundation area with the
community changing from a lotic environment to a lentic environment during the barrier operation
months and then when the barrier is lowered again after the sea lamprey run much of the newly deposited
sediment will be eroded back to original levels. This periodic disturbance will likely cause a change in
the benthos community from its current state, but less of a change than the changes anticipated with
Alternative 3a.

4.3.6  Vegetation
No Action Alternative

The No Action Alternative will have no impacts to vegetation since there would be no federal action. The
existing condition with respect to this topic would be expected to remain the same.

Alternative 1

During construction there will be a loss of vegetation due to clearing of trees, shrubs, and herbaceous
vegetation for site access and construction of earthen berms on both sides of the creek. There will be
restoration of vegetation in the access areas after construction. However, the 61.3-acre permanent
inundation area upstream of the high fixed crest barrier is likely to permanently convert some of the
vegetation with the existing wetlands and forested riparian corridor within this area to open water or from
forested/scrub shrub areas to emergent vegetated areas, resulting in a major detrimental impact.

Alternative 2
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During construction there will be a loss of vegetation due to clearing of trees, shrubs, and herbaceous
vegetation for site access and construction of earthen berms on both sides of the creek. There will be
restoration of vegetation in the access areas after construction. This alternative does not cause inundation;
therefore, the upstream areas will remain similar to the existing condition.

Alternative 3a

During construction there will be a loss of vegetation due to clearing of trees, shrubs, and herbaceous
vegetation for site access and construction of earthen berms on both sides of the creek. There will be
restoration of vegetation in the access areas after construction, however, the 3.8-acre permanent
inundation area upstream of the low fixed crest barrier is likely to permanently convert some of the
existing wetlands and forested riparian corridor within this area to open water or from forested/scrub
shrub areas to emergent vegetated areas resulting in a permanent minor detrimental impact.

Alternative 4a

During construction there will be a loss of vegetation due to clearing of trees, shrubs, and herbaceous
vegetation for site access and construction of earthen berms on both sides of the creek. There will be
restoration of vegetation in the access areas after construction; however, the 3.8-acre seasonal inundation
area upstream of the adjustable low crest barrier is likely to permanently convert some of the existing
wetlands and forested riparian corridor within this area to open water or from forested/scrub shrub areas
to emergent vegetated areas resulting in a permanent minor detrimental impact. This periodic disturbance
will likely cause a change in the vegetation from its current state, but less of a change than the changes
anticipated with Alternative 3a.

4.3.7 Fisheries

The Conneaut Creek Watershed supports a diverse aquatic community, including at least 82 species of
fish ranging from coldwater species like stocked trout and steelhead to warmwater species like
muskellunge and smallmouth bass (Table 25). This fish community includes at least 8 fish species that
are sensitive to lampricide treatments (spotted sucker (state threatened), warmouth (state endangered)
redfin shiner (state endangered), hornyhead chub (state endangered), brindled madtom (state threatened),
castern sand darter,(state endangered), northern brook lamprey (state endangered), and brook stickleback
(Culaea inconstans)).

80



Conneaut Creek GLFER, Erie County, Pennsylvania (P2 #495058)
Draft Feasibility Report / Environmental Assessment

Table 25: Fish Species of Conneaut Creek (Source: ODNR and PAFBC).

Scientific Name (common name)

Petromyzontidae (lamprey)

Ichthyomyzon fossor (northern brook lamprey-E)
Ichthyomyzon unicuspis (silver lamprey)
Lampetra appendix (American brook lamprey)
Petromyzon marinus (sea lamprey)

Lepisosteidae

Lepisosteus osseus (longnose gar)
Amiidae

Amia calva (bowfin)

Clupeidae

Alosa pseudoharengus (alewife)
Dorosoma cepedianum (gizzard shad)

Cyprinidae (minnows, etc.)

Campostoma anomalum (central stoneroller)
Carassius auratus (goldfish)

Clinostomus elongates (redside dace)
Cyprinella spiloptera (spotfin shiner)

Cyprinus carpio (common carp)

Cyprinus carpio x Carassius auratus (common carp X
goldfish hybrid)

Luxilus chrysocephalus (striped shiner)

Luxilus chrysocephalus x Notropis rubellus (striped
shiner x rosyface shiner hybrid)

Luxilus cornutus (common shiner)

Lythrurus umbratilis (redfin shiner)

Nocomis biguttatus (hornyhead chub)

Nocomis micropogon (river chub)

Notemigonus crysoleucas (golden shiner)
Notropis boops (bigeye shiner)

Notropis atherinoides (emerald shiner)
Notropis buccatus (silverjaw minnow)

Notropis hudsonius (spottail shiner)

Notropis photogenis (silver shiner)

Notropis rubellus (rosyface shiner)

Notropis stramineus (sand shiner)

Notropis volucellus (mimic shiner)

Phoxinus erythrogaster (southern redbelly dace)
Pimephales notatus (bluntnose minnow)
Pimephales promelas (fathead minnow)
Rhinichthys atratulus (blacknose dace)
Rhinichthys cataractae (longnose dace)
Semotilus atromaculatus (creek chub)

Catostomidae (suckers)

Carpiodes cyprinus (quillback)

Catostomus commersoni (white sucker)
Hypentelium nigricans (northern hogsucker)
Ictiobus bubalus (smallmouth buffalo)
Moxostoma anisurum (silver redhorse)
Moxostoma duquesnei (black redhorse)

Catostomidae (suckers) (ctd.)
Moxostoma erythrurum (golden redhorse)

Moxostroma macrolepidotum (shorthead redhorse)

Mynytrema melanops (spotted sucker)

Ictaluridae (bullhead, catfishes, madtoms)
Ameriurus melas (black bullhead)
Ameriurus natalis (yellow bullhead)
Ameiurus nebulosus (brown bullhead)
Ictalurus punctatus (channel catfish)
Noturus flavus (stonecat)

Noturus miurus (brindled madtom)

Esocidae

Esox americanus (grass pickerel)
Esox lucius (northern pike

Esox masquinongy (muskellunge)

Umbridae
Umbra limi (central mudminnow)

Osmeridae
Osmerus mordax (smelt)

Salmonidae (trout)
Oncorhynchus mykiss (rainbow trout/steelhead)

Percopsidae
Percopsis omiscomaycus (trout-perch)

Cyprinodontidae
Fundulus diaphanous (banded killifish)

Atherinidae
Labidesthes sicculus (brook silverside)

Gasterosteidae (sticklebacks)
Culaea inconstans (brook stickleback)

Cottidae (sculpins)
Cottus bairdi (mottled sculpin)

Percichthyidae
Morone americana (white perch)
Morone chrysops (white bass)

Centrarchidae (sunfish, bass)
Ambloplites rupestris (rock bass)
Lepomis cyanellus (green sunfish)
Lepomis gibbosus (pumpkinfish)
Lepomis macrochirus (bluegill)
Micropterus dolomieu (smallmouth bass)
Micropterus salmoides (largemouth bass)
Pomoxis annularis (white crappie)
Pomoxis nigromaculatus (black crappie)
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Sea Lamprey
Refer to Section 1.5 for a description of sea lamprey in Conneaut Creek and the Great Lakes.

No Action Alternative

There may be a minor detrimental impact to fisheries within the vicinity of the project site as a result of
the No Action Alternative due to the continued periodic application of lampricide. There was a fish kill
in 2018 after a lampricide application that impacted many species of fish and raised concerns within the
local community about the continued application of lampricide in Conneaut Creek for control of sea
lamprey.

Alternative 1

During construction there will be a minor loss of fish habitat in the footprint of the structure. There will
also be localized temporary disruption of movement of fish species within the construction area and
reduced habitat quality to some increased turbidity. Such discharges, should they occur, are expected to
be short-term and of relatively low magnitude. To further minimize this effect, the eventual contractor
would be required to implement best management practices and control measures to reduce any
construction related impacts. These control measures may include the implementation of silt curtains,
biodegradable netting, soil binders, conservation seedings, and coir or jute mats during construction to
prevent erosion and sedimentation in applicable areas. After construction, the impoundment of 61.3 acres
would potentially have a detrimental impact on fish habitat quality immediately upstream and
downstream from increased water temperatures in this impoundment area and reduced DO levels in the
summer months. This structure would also impact movement of fish upstream of the barrier. A trap and
sort system will be operated during the sea lamprey run (March 1-June 30) and a Denil fish ladder used to
enable fish to pass the structure during the rest of the year to mitigate these impacts. However, there still
will be a detrimental impact to fish movement, especially to smaller species that will not be able to utilize
the Denil fish ladder as well as swifter swimming species like steelhead trout. These detrimental impacts
would not be able to be offset by the benefits associated with protecting the upstream areas from sea
lamprey and reducing the periodic application of lampricides.

Alternative 2

During construction there will be a minor loss of fish habitat in the footprint of the structure. There will
also be localized temporary disruption of movement of fish species within the construction area and
reduced habitat quality due to some increased turbidity. Such discharges, should they occur, are expected
to be short-term and of relatively low magnitude. To minimize this effect, the eventual contractor would
be required to implement best management practices and control measures to reduce any construction
related impacts. These control measures may include the implementation of silt curtains, biodegradable
netting, soil binders, conservation seedings, and coir or jute mats during construction to prevent erosion
and sedimentation in applicable areas. After construction, for Alternative 2 there will be no impoundment
like the other alternatives, but the seasonal operation of an electric barrier will act as a barrier to all fish
movement during the sea lamprey spawning period. A trap and sort system will be operated during the
sea lamprey run (March-July) to mitigate this impact. However, there still will be a minor detrimental
impact to fish movement during the spring season when other sportfish and non-target species are also
migrating and spawning. The effectiveness of standalone electric barriers is less than a structural barrier
or combination barrier for stopping lamprey movement upstream, so there is a higher likelihood of
needing to still use lampricides at times upstream to maintain control of the sea lamprey population in
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Conneaut Creek. These detrimental impacts are offset by the benefits associated with protecting the
upstream areas from sea lamprey and a potential reduction in the periodic application of lampricides.

Alternative 3a

During construction there will be a minor loss of fish habitat in the footprint of the structure. There will
also be localized temporary disruption of movement of fish species within the construction area and
reduced habitat quality due to some increased turbidity. Such discharges, should they occur, are expected
to be short-term and of relatively low magnitude. To minimize this effect, the eventual contractor would
be required to implement best management practices and control measures to reduce any construction
related impacts. These control measures may include the implementation of silt curtains, biodegradable
netting, soil binders, conservation seedings, and coir or jute mats during construction to prevent erosion
and sedimentation in applicable areas. After construction the impoundment of 3.8 acres would potentially
have a minor detrimental impact on habitat quality immediately upstream and downstream from increased
water temperatures in this impoundment area and reduced DO levels in the summer months. This
structure would also impact movement of fish upstream of the barrier. A trap and sort system will be
operated during the sea lamprey run (March 1-June 30) and a slotted fish ladder used to enable fish to
pass the structure during the rest of the year to mitigate these impacts. These detrimental impacts would
be more than offset by the benefits associated with protecting the upstream areas from sea lamprey and
reducing the periodic application of lampricides.

Alternative 4a

During construction there will be a minor loss of fish habitat in the footprint of the structure. There will
also be localized temporary disruption of movement of fish species within the construction area and
reduced habitat quality due to some increased turbidity. Such discharges, should they occur, are expected
to be short-term and of relatively low magnitude. To minimize this effect, the eventual contractor would
be required to implement best management practices and control measures to reduce any construction
related impacts. These control measures may include the implementation of silt curtains, biodegradable
netting, soil binders, conservation seedings, and coir or jute mats during construction to prevent erosion
and sedimentation in applicable areas. After construction, the impoundment of 3.8 acres would
potentially have a minor detrimental impact on habitat quality immediately upstream and downstream
from increased water temperatures in this impoundment area and reduced DO levels in the summer
months. This structure would also impact movement of fish upstream of the barrier. A trap and sort
system will be operated during the sea lamprey run (March 1-June 30) to mitigate these impacts. There
may be a temporary detrimental impact to habitat quality with the release of sediments that were trapped
during the closed period in the spring when the barrier is initially lowered but these should be very short
in duration. The lowered barrier should allow similar movement of all species when compared to existing
conditions. The minor detrimental impacts would be more than offset by the benefits associated with
protecting the upstream areas from sea lamprey and reducing the periodic application of lampricides.

4.3.8 Wetlands

Approximately 11.2 percent of the entire Conneaut Creek Watershed is covered by wetlands (i.e., 1,157.8
acres in Ohio and 12,616.2 acres in Pennsylvania). Figure 25 shows the wetlands identified in the
USFWS National Wetland Inventory mapping for the Conneaut Creek Watershed. There are 468
emergent wetlands totaling approximately 627.9 acres and 2,269 forested/scrub shrub wetlands totaling
11,988.3 acres that are found in the upstream Pennsylvania portion of the watershed.
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Figure 25: Conneaut Creek Watershed Wetlands Map using USFWS data.

No Action Alternative

The No Action Alternative will have no impacts to wetlands since there would be no federal action. The
existing condition with respect to this topic would be expected to remain the same.

Alternative 1

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the fixed crest structure and earthen berms on both sides of the creek. The 61.3-acre
permanent inundation area upstream of the high fixed crest barrier is likely to permanently convert some
of the existing 22.9 acres of forested scrub-shrub wetlands and forested riparian corridor within this area
to open water, or from forested/scrub-shrub areas to emergent wetland areas resulting in a major
detrimental impact. The benefits of the overall project will not offset the impacts to the functions and
values of the wetlands impacted.

Alternative 2

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the support facilities for the electric barrier and earthen berms on both sides of the creek.
There will be restoration of vegetation in the access areas after construction. This alternative does not
cause upstream inundation. Therefore, the upstream areas will remain similar to the existing condition.
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The benefits of the overall project offset the minor detrimental impacts to the functions and values of the
wetlands impacted.

Alternative 3a

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the support facilities for the electric barrier and earthen berms on both sides of the creek.
There will be restoration of vegetation in the access areas after construction, however, the 3.8-acre
permanent inundation area upstream of the low fixed crest barrier is likely to permanently convert some
of the existing 0.98 acre of forested/scrub-shrub wetlands and forested riparian corridor within this area to
open water or from forested/scrub shrub areas to emergent vegetated areas resulting in a minor
detrimental impact. The increase in hydrology in the inundation area will also convert adjacent areas that
are currently upland to wetlands compensating for the conversion of some of the existing wetlands to
open water thereby creating or restoring wetlands and mitigating the impacts to existing wetlands. This
conversion of adjacent upland areas to wetlands coupled with the benefits of the overall project offset the
minor detrimental impacts to the functions and values of the wetlands impacted.

Alternative 4a

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the support facilities for the electric barrier and earthen berms on both sides of the creek.
However, the 3.8-acre seasonal inundation area upstream of the low adjustable crest barrier is likely to
permanently convert some of the existing 0.98 acre of forested scrub-shrub wetlands and forested riparian
corridor within this area to open water or from forested/scrub shrub areas to emergent vegetated areas
resulting in a minor detrimental impact. The increase in hydrology in the inundation area will also
convert adjacent areas that are currently upland to wetlands, compensating for the conversion of some of
the existing wetlands to open water and thereby creating or restoring wetlands and mitigating the impacts
to existing wetlands. This periodic disturbance will likely cause a change in the vegetation from its
current composition, but less of a change than those anticipated with Alternative 3a. This conversion of
adjacent upland areas to wetlands coupled with the benefits of the overall project offset the minor
detrimental impacts to the functions and values of the wetlands impacted and, in this case, have the
greatest number of net benefits of any alternative.

4.3.9  Streams and Floodplain

The Conneaut Creek Watershed is the largest sub-watershed within Pennsylvania’s portion of the Great
Lakes Basin and occupies portions of Erie and Crawford Counties in Pennsylvania and Ashtabula County,
Ohio. The entire watershed, including the portion in Ohio, encompasses 191 square miles while the
Pennsylvania portion of the watershed represents approximately 153 square miles. The watershed is
composed of 13 discrete sub-watersheds, 13 named streams, and 268 discrete mapped stream segments
(Campbell et al. 2010). The largest sub-watershed is the mainstem of Conneaut Creek, which
encompasses 66.8 square miles, followed by Temple Creek (15.4 mi?) and the west branch of Conneaut
Creek (11.1 mi?).

The largest flood of record on Conneaut Creek occurred on January 22, 1959, where 17,000 cubic feet per
second (cfs) was recorded at the Conneaut Creek gage with a resulting gage height of 11.7 feet. This
event can be described as larger than the 1% ACE today. However, this gage height was only the second
highest on record; a gage height of 12.94 feet was recorded on March 04, 1934. It is noted that this height
was affected by backwater, presumably from a very high lake stage at Lake Erie.
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A FEMA Flood Insurance Study was conducted for the City of Conneaut with a Flood Insurance Rate
Map illustrating the Zone AE floodplain. A floodplain marked as “Zone AE” denotes a detailed hydraulic
study has been performed to determine the 1% ACE floodplain and floodway along with 0.2% ACE
floodplain. Upstream of this study, the majority of the floodplain within the watershed is marked as
“Zone A” as no detailed studies have been performed and the 1% ACE floodplain is determined using
approximate methods. Other small portions of Conneaut Creek with Zone AE delineated are the
communities of Springboro and Conneautville. Figure 26 shows the FEMA 1% ACE floodplain within
Conneaut Creek.

Since the floodplain is a FEMA Zone A and no detailed study has been performed, the modeled 1% ACE
floodplain is the effective existing conditions floodplain that will be used to determine FEMA flood
insurance implications associated with construction of the project. Figure 27 shows the existing
conditions modeled 1% ACE floodplain within the study reach.

Given the largely undeveloped watershed and floodplain, significant damages from extreme storm events
on Conneaut Creek are unlikely. Large portions of Conneaut Creek are contained within the steep carved
out valley, containing all the flood flow in a relatively narrow floodplain. The likelihood of flood impacts
increases upstream, where the channel slope decreases and the floodplain widens. Farm fields and even a
few dwellings are visible within the FEMA Zone A floodplain in the upper reaches. In addition to the
increased flooding hazard from high lake levels, reports for potential ice jam flooding at bridges in the
City of Conneaut have also been issued. Due to the degree of forested floodplain, floatable debris jams at
bridges could also be a flooding hazard within the watershed.
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Figure 26: FEMA 1% ACE floodplain zones along Conneaut Creek.
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No Action Alternative

There may be a minor detrimental impact to the stream quality for species that are sensitive to the
continued application of lampricide but these applications will have no impact to the surrounding
floodplain areas.

Alternative 1

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the structure and earthen berms on both sides of the creek. The 61.3-acre permanent
inundation area upstream of the high fixed crest barrier is likely to permanently convert some of the
existing 22.9 acres of forested scrub-shrub wetlands, 13,426.2 LF of perennial stream and 1,789.3 LF of
unnamed intermittent streams for a total of 26.6 acres of intermittent/perennial stream, and 11.8 acres of
forested riparian corridor within this area to open water or from forested/scrub-shrub areas to emergent
wetland areas resulting in a detrimental impact to existing stream and floodplain habitat. This
impoundment would likely be beneficial to some migratory birds, including waterfowl and would block
sea lamprey from 50 miles of suitable spawning habitat. Benefits of the overall project would not be
expected to offset the impacts to stream and floodplain values.
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Alternative 2

During construction there will be a permanent loss of 0.03 acre of wetlands and 0.05 acres of perennial
stream for site access and construction of the structure and earthen berms on both sides of the creek. Asa
standard practice, the contractor would be required to keep their activities under surveillance,
management, and control to minimize interference with, or damage to, local fish and wildlife. This may
include in water work windows to avoid sensitive times that native species are using the area. This
structure does not impound any water and thus would have only a minimal seasonal impact, if any, on
stream or floodplain values; and thus, these impacts would be offset by overall benefits of the project.

Alternative 3a

During construction there will be a permanent loss of 0.03 acre of wetlands and 0.05 acres of perennial
stream for site access and construction of the structure and earthen berms on both sides of the creek. As a
standard practice, the contractor would be required to keep their activities under surveillance,
management, and control to minimize interference with, or damage to, local fish and wildlife. This may
include in water work windows to avoid sensitive times that native species are using the area. The 3.8-
acre permanent inundation area upstream of the low fixed crest barrier is likely to permanently convert
some of the existing 0.98 acres of forested scrub-shrub wetlands, 1,489.4 LF of perennial stream and
324.5 LF of unnamed intermittent stream for a total of 2.66 acres of intermittent/perennial stream, and
0.16 acres of forested riparian corridor within this area to open water or from forested/scrub-shrub areas
to emergent wetland areas resulting in a minor detrimental impact to existing stream and floodplain
habitat. The structure will not result in flooding of any structures upstream or downstream at the 1%
ACE storm. The benefits of the overall project are expected to more than offset these impacts to stream
and floodplain values.

Alternative 4a

During construction there will be a permanent loss of 0.03 acre of wetlands and 0.05 acres of perennial
stream for site access and construction of the structure and earthen berms on both sides of the creek. As a
standard practice, the contractor would be required to keep their activities under surveillance,
management, and control to minimize interference with, or damage to local fish and wildlife. This may
include in water work windows to avoid sensitive times that native species are using the area. The 3.8-
acre seasonal inundation area upstream of the adjustable low crest barrier is likely to permanently convert
some of the existing 0.98 acres of forested scrub-shrub wetlands, 1,489.4 LF of perennial stream
(Conneaut Creek) and 324.5 LF of unnamed intermittent stream for a total of 2.66 acres of
intermittent/perennial stream, and 0.16 acres of forested riparian corridor within this area to open water or
from forested/scrub-shrub areas to emergent wetland areas resulting in a minor detrimental impact to
existing wildlife habitat. The barrier would be operational during the lamprey spawning season (March 1
-June 30) and then lowered for the remainder of the year. Thus, the seasonal impoundment of water each
year would result in a smaller detrimental impact to wildlife values than for Alternative 3a. It would
result in higher overall net benefits associated with the protection of over 513 acres of stream habitat
upstream of the barrier and the reduced need to apply lampricides in the watershed periodically to help
control them.
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4.3.10 Wildlife
No Action Alternative

There may be a minor detrimental impact to the wildlife [i.e., amphibians including the common
mudpuppy (Necturus maculosus)] within the vicinity of the project site as a result of the No Action
Alternative due to the continued periodic application of lampricide.

Alternative 1

Wildlife species (i.e., amphibians, reptiles, mammals, and birds) would temporarily avoid these areas
during construction but would be expected to return soon after construction activities have ceased. As a
standard practice, the contractor would be required to keep their activities under surveillance,
management, and control to minimize interference with, or damage to local wildlife.

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the structure and earthen berms on both sides of the creek. The 61.3-acre permanent
inundation area upstream of the high fixed crest barrier is likely to permanently convert some of the
existing 22.9 acres of forested scrub-shrub wetlands, 13,426.2 LF of perennial stream (Conneaut Creek)
and 1,789.3 LF of unnamed intermittent streams for a total of 26.6 acres of intermittent/perennial stream,
and 11.8 acres of forested riparian corridor within this area to open water or from forested/scrub-shrub
areas to emergent wetland areas resulting in a detrimental impact to existing wildlife habitat. This
impoundment would likely be beneficial to some migratory birds, including waterfowl. The benefits of
the overall project would not be expected to offset the impacts to wildlife values.

Alternative 2

Wildlife species (i.e., amphibians, reptiles, mammals, and birds) would temporarily avoid these areas
during construction but would be expected to return soon after construction activities have ceased. As a
standard practice, the contractor would be required to keep their activities under surveillance,
management, and control to minimize interference with, or damage to local wildlife. This structure does
not impound any water and thus would have only a minimal seasonal impact, if any, on wildlife values.

Alternative 3a

Wildlife species (i.e., amphibians, reptiles, mammals, and birds) would temporarily avoid these areas
during construction but would be expected to return soon after construction activities have ceased. As a
standard practice, the contractor would be required to keep their activities under surveillance,
management, and control to minimize interference with, or damage to, local wildlife.

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the structure and earthen berms on both sides of the creek. The 3.8-acre permanent
inundation area upstream of the low fixed crest barrier is likely to permanently convert some of the
existing 0.98 acres of forested scrub-shrub wetlands, 1,489.4 LF of perennial stream (Conneaut Creek)
and 324.5 LF of unnamed intermittent stream for a total of 2.66 acres of intermittent/perennial stream,
and 0.16 acres of forested riparian corridor within this area to open water or from forested/scrub-shrub
areas to emergent wetland areas resulting in a minor detrimental impact to existing wildlife habitat. This
impoundment would likely be beneficial to some migratory birds, including waterfowl. The benefits of
the overall project are expected to offset these impacts to wildlife values.
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Alternative 4a

Wildlife species (i.e., amphibians, reptiles, mammals, and birds) would temporarily avoid these areas
during construction but would be expected to return soon after construction activities have ceased. As a
standard practice, the contractor would be required to keep their activities under surveillance,
management, and control to minimize interference with, or damage to, local wildlife.

During construction there will be a permanent loss of 0.03 acre of wetlands for site access and
construction of the structure and earthen berms on both sides of the creek. The 3.8-acre seasonal
inundation area upstream of the adjustable low crest barrier is likely to permanently convert some of the
existing 0.98 acres of forested scrub-shrub wetlands, 1,489.4 LF of perennial stream (Conneaut Creek)
and 324.5 LF of unnamed intermittent stream for a total of 2.66 acres of intermittent/perennial stream,
and 0.16 acres of forested riparian corridor within this area to open water or from forested/scrub-shrub
areas to emergent wetland areas resulting in a minor detrimental impact to existing wildlife habitat. The
barrier would be operational during the lamprey spawning season (March 1 -June 30) and then lowered
for the remainder of the year. Thus, the seasonal impoundment of water each year would result in a
smaller detrimental impact to wildlife values than for Alternative 3a. It would result in higher overall net
benefits associated with the protection of over 513 acres of stream habitat upstream of the barrier and the
reduced need to apply lampricides in the watershed periodically to help control them.

4.3.11 Threatened and Endangered (T&E) Species

The USFWS indicates that there is one federally threatened species, two federally endangered species,
and two proposed endangered species listed as being present in the Conneaut Creek Watershed (Table
26). The tricolored bat and salamander mussel are not currently listed but are likely to be listed prior to
the construction of any project and will therefore need to be coordinated with USFWS under Section 7 of
the Endangered Species Act (ESA). The bald eagle is also identified as occurring within the watershed,
although it is no longer listed on the endangered species list. It is, however, protected under the Bald and
Golden Eagle Protection Act (16 U.S.C. 668) and is further protected by Pennsylvania Game and Wildlife
Code.

Table 26: Federally Listed Species in the Pennsylvania portion of Conneaut Creek Watershed.

Scientific Name Common Name Status

Indiana Bat Mpyotis sodalis Endangered

Northern Long-eared Bat Myotis septentrionalis Endangered
Tricolored Bat Perimyotis subflavus Proposed Endangered
Red Knot Calidris canutus rufa Threatened
Salamander mussel Simpsonaias ambigua Proposed Endangered

The study area is found within the Conneaut Creek Natural Heritage Area which contains at least 12
freshwater mussels and five mussel species of state concern (Figure 28). Populations of these species are
scattered in numerous locations along the length of the core habitat. The floodplain of Conneaut Creek is
known to contain Shumard’s Oak (Quercus shumardii) which is state endangered. The adjacent
floodplain wetlands may also contain plants such as Virginia blue flag (/ris virginica; state endangered),
small beggar ticks (Bidens discoidea; state rare), and pineland pimpernel (Samolus parviflorus; state rare).
Further coordination is being conducted with the USFWS, PFBC, and Pennsylvania Natural Heritage
Program to ensure impacts to these species within the project area are avoided and/or minimized. This
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may include surveys to identify the presence of such species within the project area, such as habitat
surveys, additional mussel surveys, and possibly a mist net survey.

Conneaut Creek

¥ . Pennsylvani
Natural Heritage Area Significance Rank: Aol Hecivags s
g tage
REGIONAL 3 Core Habitat
This site supporls populations of 14 species of special concem,

including 4 musseis. 38w hsiop s
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= A Crher Supporting Landscope
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Figure 28: Map of Conneaut Creek Natural Heritage Area (PNHP).
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No Action Alternative

Based on the Biological Assessment for the application of TFM in Conneaut Creek (Pennsylvania)
(USFWS 2023), there would be minor detrimental impacts to threatened and endangered species as the
result of the No Action Alternative, which includes lampricide treatments.

Alternatives 1, 2, 3a, & 4a

The purpose of the ESA of 1973 is to provide a means whereby the ecosystems upon which T&E species
depend may be conserved or protected, and to provide a program for the conservation of such species.
The proposed project alternatives are located within the range of the federal T&E species listed below.
Following each species is the USACE determination of effect that any of these four project alternatives
are expected to have on them:

o Red knot — Threatened. Suitable habitat consists of dry tundra areas with sparsely vegetated
hillsides for breeding, and intertidal, marine habitats, especially near coastal inlets, estuaries, and
bays. Further, red knots need to encounter these favorable habitat, food, and weather conditions
within narrow seasonal windows as the birds travel along migratory stopovers between wintering
and breeding areas.

USACE Effects Determination: The Griffey Road area for the alternatives considered do not
contain suitable habitat for this species. Therefore, the proposed project would have no effect on
the red knot.

e Indiana bat — Endangered. The Indiana bat annual life cycle includes four major phases: 1)
winter hibernation, 2) spring migration, 3) a summer maternity period, and 4) fall
migration/swarming. In general, this species hibernates from October through April, depending
upon local weather conditions. They form large, single-layer clusters on cave ceilings in densities
ranging from 300-500 bats/square foot.

After hibernation ends in late March or early April, they migrate to summer roosts. Summering
bats typically day roost under exfoliating bark of trees in riparian, bottomland, and upland forests.
Roost trees are most often snags. However, live shaggy bark trees such as hickory, ash, oak, elm,
pine, hemlock, and others, are also used. It appears that roost trees are chosen based on structure,
rather than species.

The bats forage in forested stream corridors, upland and bottomland forests, and over impounded
bodies of water. They tend to avoid vast open spaces, so wooded corridors linking roosting sites
with foraging areas are important in areas where forests are fragmented. Indiana bats generally
do not show preference to particular tree species, but rather prefer to roost in trees that provide
suitable roosting features, such as crevices and exfoliating bark.

USACE Effects Determination: All alternatives may involve the cutting of trees during the
construction phase for site access and construction of earthen berms on both sides of the creek.
Any tree removal would be done during the tree clearing window set for the Indiana bat. The tree
removal dates for the Indiana Bat are from October 15 to March 31. The inundation areas
upstream for Alternatives 1, 3a, and 4a, may result in impacts to forested corridor causing more
dead standing trees with exfoliating bark in these areas than existing conditions. Therefore, the
project alternatives may affect, but are not likely to adversely affect, the Indiana bat.

e Northern long-eared bat — Endangered. Northern long-eared bat is a small-sized insectivorous bat
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widely distributed in the eastern United States and across Canada.

Summer Habitat (April-August): In general, this species uses a variety of structures for roosting
habitat, such as live and dead trees with cracked and exfoliating bark, broken limbs, cavities, and
also man-made structures. However, they more often roost in crevices or cavities of tress than
under exfoliating bark. Maternity colonies (adult females) use cracks, cavities, and beneath the
bark of dead and living trees. Males are solitary and do not roost with maternity colonies. The
bat forages under the forest canopy, at small ponds or streams, along paths and roads, or at the
forest edge.

Swarming Habitat (August-September): Prior to hibernation, the bat uses the habitat around and
within the hibernacula.

Winter Habitat (October-March): The bat hibernates in caves or abandoned mines.

USACE Effects Determination: All alternatives may involve the cutting of trees during the
construction phase for site access and construction of earthen berms on both sides of the creek.
The inundation areas upstream for Alternatives 1, 3a, and 4a, may result in impacts to forested
corridor causing more dead standing trees with exfoliating bark in these areas than existing
conditions. Therefore, the proposed project may affect, but is not likely to adversely affect, the
northern long-eared bat. This effect would be mitigated due to adherence to the tree clearing
windows specific to the northern long-eared bat. Tree removal activities will not be conducted
within 150 feet of a known occupied maternity roost tree during the pup season (June 1 to July
31).

e Bald eagle. Bald eagles are no longer protected under the federal Endangered Species Act and
Section 7 consultation with the USFWS is no longer necessary. However, bald eagles remain
protected under the Bald and Golden Eagle Protection Act.

USACE Effects Determination: The proposed project involves the creation of a sea lamprey
barrier. The features associated with this alternative will have no effect on the bald eagle. There
are no known nesting areas in close proximity of the proposed project.

e Tricolored Bat — Proposed Endangered. Tricolored bats are not protected under the federal
Endangered Species Act and Section 7 consultation with the USFWS is not necessary yet. It is
possible that this species will be listed prior to completion of construction and thus require
coordination at that time. In the interim, it is assumed that this bat will have similar protections
with tree cutting windows as Indiana bat and northern long-eared bats. Thus, a preliminary
effects determination is listed below for informational purposes only at this point.

Summer Habitat (April-September): In general, this species is found in forested habitats where
they roost in trees, primarily among leaves of live or recently dead deciduous hardwood trees, but
may also be found in pine trees, and occasionally human structures.

Winter Habitat (October-March): The bat hibernates in caves or abandoned mines.

USACE Effects Determination: All alternatives may involve the cutting of trees during the
construction phase for site access and construction of earthen berms on both sides of the creek.
Any tree removal would be between October 15 to March 31. The inundation areas upstream for
Alternatives 1, 3a, and 4a, may result in impacts to forested corridor causing more dead standing
trees with exfoliating bark in these areas than existing conditions. Therefore, the project
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alternatives may affect, but are not likely to adversely affect, the tricolored bat if and when it does
become listed and fully protected by the Endangered Species Act. If this species becomes listed
prior to a project going to construction, further coordination will be completed with the USFWS.

o Salamander mussel — Proposed Endangered. Salamander mussels are not protected under the
federal ESA and Section 7 consultation with the USFWS is not necessary at this time. It is
possible that this species will be listed prior to completion of construction and thus require
coordination at that time. In the interim, informal consultation will be performed with USFWS to
determine the potential impacts to salamander mussel and to ensure all necessary coordination is
performed prior to construction of any barrier.

The salamander mussel is a small, thin-shelled mussel that inhabits swift-flowing rivers and
streams with areas of shelter under rocks or in crevices. The USFWS announced on August 22,
2023 that they are proposing to list the salamander mussel as endangered under the ESA. They
identified several primary threats including contaminants, changes in water flow, landscape
alteration, invasive species and risks to the salamander mussel’s host species, the mudpuppy,
which plays a vital role in the mussel’s life cycle.

The USFWS is also proposing critical habitat for the species. Critical habitat is an area that
contains habitat features that are essential for the survival and recovery of a listed species. The
areas currently proposed as critical habitat for salamander mussels include Conneaut Creek: 62
river miles in Ashtabula County in Ohio and Erie and Crawford counties in Pennsylvania. This
includes the current proposed barrier location at Griffey Road in Conneaut Creek.

Detailed surveys conducted by PADEP and PFBC have not identified salamander mussels within
the reach of stream near Griffey Road. One of the contaminants listed as impacting salamander
mussels is lampricide. Not only is the mussel sensitive to lampricide treatments but it’s primary
host species, the common mudpuppy is as well. This proposed project would reduce or eliminate
the application of lampricide over approximately 50 miles of stream upstream of Griffey Road
with much of that being within this proposed critical habitat for salamander mussels. Thus,
despite this project potentially impacting some of the proposed critical habitat during construction
and seasonal inundation, the project would protect a much larger portion of this critical habitat
from lampricide application. Coordination with USFWS and state and local agencies with regard
to this issue is on-going.

USACE Effects Determination: All alternatives may involve minor impacts to the proposed
salamander mussel critical habitat during construction. The inundation areas upstream for
Alternatives 1, 3a, and 4a, may result in varying degrees of impacts to proposed critical habitat
due to the amounts of inundation and duration. However, these may have significantly less
impacts overall than continued application of lampricide and thus be a preferred method for sea
lamprey control. Therefore, there is a higher probability that the project alternatives may affect,
but are not likely to adversely affect, the salamander mussel if and when it does become listed
and fully protected by the Endangered Species Act. If this species becomes listed prior to a
project going to construction, further coordination will be completed with the USFWS.

The above effects determinations, without the tricolored bat and salamander mussel determinations, will
be submitted to the USFWS for its concurrence. Informal consultation is on-going for at least the
salamander mussel due to the higher potential for the project alternatives to impact this species.
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Section S  Plan Comparison and Selection

5.1 Plan Comparison

Alternative plans were compared based on performance in the evaluations described in Section 3.7. As
evidenced by the ecological benefits analysis and the CE/ICA results, Alternative 1 is not a cost-effective
plan, but Alternatives 2, 3a, and 4a are cost-effective. Alternative 4a is considered a “best buy” plan.

Of the cost-effective plans, Alternative 4a is most effective in achieving planning objectives while
avoiding constraints, to the extent feasible. The adjustable fixed crest barrier proposed in Alternative 4a
is an effective barrier during the sea lamprey migration season, but the barrier can also be lowered upon
conclusion of the sea lamprey migration season to restore fish passage to natural conditions. Alternative
4a requires implementation of a secondary electric barrier, which may impact public safety. However, the
electric barrier would only be active during high flow events during which flow is anticipated to pass over
the top of the seasonal barrier. Preliminary safety measures for each plan alternative under consideration
are described in 4.2.8. During the detailed design phase, a final safety plan will be developed for any
recommended plan in which the electric barrier is proposed.

Evaluation of each alternative against the systems of accounts indicated minimal differences between the
benefits categorized in the NED, RED, and OSE accounts for each plan. Of the system of accounts, the
EQ account is, therefore, the primary driver of plan selection. Alternative 4a provides the greatest
increase in habitat units without significant environmental impacts. Alternative 4a reasonably maximizes
benefits for the EQ account while providing similar benefits for the NED, RED, and OSE accounts as
Alternatives 2 and 3a.

Finally, each alternative was evaluated based on its ability to satisfy the P&G criteria of completeness,
effectiveness, efficiency, and acceptability. While Alternatives 2 and 3a satisfied each of the P&G
criteria to some degree, Alternative 4a is the only alternative that fully satisfies each of the four criteria.

5.2 Identification of the NER Plan

The NED Plan is defined in ER 1105-2-100 as the alternative plan that reasonably maximizes net
economic benefits consistent with protecting the Nation’s environment. For ecosystem restoration
projects, USACE policy does not require identification or recommendation of the NED Plan.

Unless a deviation is requested from the non-federal sponsor, USACE policy requires recommendation of
the NER Plan for ecosystem restoration projects. The NER Plan is defined as the alternative plan that
reasonably maximizes ecosystem restoration benefits compared to costs, consistent with the federal
objective. The NER Plan must be shown to be cost-effective.

Alternative 4a is identified as the NER Plan as it is alternative that maximizes ecosystem benefits by
returning 160 AAHUs of net ecological benefits. As demonstrated by the CE/ICA, Alternative 4a is a
best buy plan and provides the greatest ecological benefit at the lowest incremental cost. Refer to Section
3.7 for full details of these analyses.

5.3 Plan Selection

Selection of the recommended plan requires careful consideration of the plan that meets planning
objectives, avoids planning constraints, and reasonably maximizes environmental benefits while passing
tests of cost effectiveness and incremental cost analyses, significance of outputs, acceptability,
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completeness, efficiency, and effectiveness. Based on the analyses conducted for this study, Alternative
4a is the recommended plan. Alternative 4a consists of the adjustable fixed crest barrier and electrical
barrier to prohibit sea lamprey migration, the trap and sort system and jumping pool to pass native
species, and the portage to mitigate for the impacts of the barrier to recreational use of Conneaut Creek.
Alternative 4a provides the greatest ecological benefit at the lowest incremental cost, providing
approximately 160 AAHUs for an estimated construction cost of $6,076,000. Alternative 4a is the NER
plan.
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Section 6 The Recommended Plan

6.1 Plan Accomplishments

It is recommended that a seasonally operated adjustable low crest barrier that uses an Obermeyer gate
(adjustable crest barrier) and electrical barrier with trap and sort and jumping pool (Alternative 4a) at
Griffey Road be chosen to provide more efficient and effective means to prevent or significantly reduce
the numbers of sea lamprey from reaching spawning habitat in Conneaut Creek. This alternative was
identified as the best buy alternative and returned the greatest average annual habitat units by balancing
need for an effective sea lamprey barrier while minimizing impacts to the natural system. Additionally,
Alternative 4a ranked highest in terms of the four evaluation criteria USACE uses to screen alternative
plans (i.e., acceptability, completeness, effectiveness, and efficiency).

Alternative 4a will effectively limit sea lamprey migration into Conneaut Creek upstream of the barrier,
thereby reducing or eliminating the need for lampricide treatments. Reductions in the use of lampricide
will protect native species from potential impacts of this chemical while still protecting the Lake Erie
fishery from negative impacts associated with sea lamprey invasion. Furthermore, implementation of a
barrier on Conneaut Creek will protect the East Branch of Conneaut Creek from sea lamprey invasion
should the Bessemer Dam fail. This protection will also benefit the northern brook lamprey population in
the East Branch by preventing the need for TFM application in the tributary.

Alternative 4a will also result in positive economic impacts to the Great Lakes Region. By eliminating
the need for lampricide treatments in Conneaut Creek, Alternative 4a will result in a cost savings for
USFWS, who currently treats Conneaut Creek with lampricide every two to five years. Reduction of the
sea lamprey population and associated impacts on fish species will result in positive benefits to
commercial fishing, including recreational and sport fishing.

Compared to other alternatives, Alternative 4a also effectively limits sea lamprey migration while
minimizing impacts to property owners along Conneaut Creek. Alternative 4a utilizes a seasonally
operated low crest barrier to limit sea lamprey migration. The low crest height minimizes upstream
inundation and avoids creation of a life safety risk that may result from taller barriers. Seasonal operation
of Alternative 4a also allows the barrier to be lowered to the streambed outside of the sea lamprey
migration season, returning Conneaut Creek to uninhibited flow conditions. When the barrier is lowered,
associated inundation on upstream properties will return to preconstruction conditions. As such,
Alternative 4a maximizes ecological benefits while minimizing burdens to upstream property owners.

6.2 Plan Components

The site selected for the sea lamprey barrier is the Griffey Road location just downstream of the bridge
over Conneaut Creek (Figure 29). This location has a shale creek bottom that is expected to be
excavatable by typical construction equipment. The project area is underlain by the Devonian age
Chadakoin Formation, which is composed of siltstone and some sandstone, interbedded with shale (refer
to Appendix A-3 for full details). Geotechnical borings performed by PADOT in 1948 were extended to
refusal in bedrock likely composed of limestone or siltstone, both competent bedrock for the barrier
foundation. Further investigations related to the soil and rock on site will be conducted during the
detailed design phase for this project.

As proposed, the barrier would tie into the existing Griffey Road bridge abutment and embankment on the
right bank (refer to Appendix A-1 for full details). The existing bridge abutment and embankment, along
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with the adjustable barrier, would serve to impound water to achieve a difference in upstream and
downstream water levels. The PADOT will need to approve such use of these structures and an
engineering evaluation will be needed to ensure that water levels will not be negatively impacted.

The site is accessible from the right side bank from property owned by the Commonwealth of
Pennsylvania. This allows for permanent access to one side of the barrier. The left side bank is owned by
an individual who is amenable to the project. These factors, along with the hydrology discussed in
Appendix A-2, make this the most feasible site for the lamprey barrier.

A A
Figure 29: Plan-view of approximate location and design details of the recommended plan.

An Obermeyer or adjustable crest barrier in combination with an electric barrier is the selected
alternative. Several factors were weighed in making this selection and are described in detail throughout
this report. The adjustable crest barrier will be approximately five feet in height above the current creek
bed. This is based on hydraulic modeling discussed in detail in Section 3.5 and associated appendix
(Appendix A-2). The barrier will be roughly 110 feet wide, not including the abutments at each bank.
The intent is for the barrier to match the existing bank to bank width of the creek at the selected location.
During the detailed design phase, the design team will consider the best location for the electric barrier,
measures to prevent fish mortality under the adjustable crest barrier, and bracing details for the adjustable
crest to ensure the barrier functions as intended. It is likely that parasitic electrical arrays will be needed
on each side of the new barrier to prevent stray current from causing corrosion on nearby structures and
utilities. The need to use these arrays will be determined during detailed design.
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Trap and sort will be used to pass fish and remove lamprey. A slotted fishway will also be considered
during the detailed design phase. Currently the plan is to not include a fishway for fish passage. The
barrier will be lower to approximately match the current creek bottom when lamprey are not running
upstream. This will allow other fish species to pass the barrier during different times of the year. A
jumping pool may also be included with the barrier. The size and effectiveness of a jumping pool will be
investigated during the detailed design phase.

Conneaut Creek is used for paddle sports and portage features will be evaluated during the detailed design
phase. The current plan is for users to pull out of the water on the north bridge abutment foundation
before reaching the barrier, make their way over the earthen berm and then return to the creek a safe
distance downstream of the barrier (Figure 29). The total footprint of the portage resides on Pennsylvania
public land. Features such as ramps, stairs, etc. will be considered during the detailed design phase.

6.3 Cost Estimate

The USACE developed a detailed cost estimate for the Recommended Plan where various cost
assumptions with respect to contingencies, engineering and design costs, and supervision and
administration costs were reviewed and developed in more detail (Appendix A-4). The Class 3
construction cost estimate for this project was prepared using MCACES 2™ Generation MII Version 4.4.
The preparation of the cost estimate is in accordance with USACE cost engineering guidelines and
policies.

The project first cost was developed by estimating the construction costs for the individual measures as
described in the recommended plan (Adjustable Low Crest Low Barrier (Obermeyer), Electric Barrier,
Trap & Sort Facility, Jumping Pool, Portage) and adding in contingency costs (17.93 to 43.02%
depending upon the work category), engineering & design costs, and, supervision & administration costs
(Table 27 - Table 28). The project first cost to design and implement the recommended plan is
$9,010,000. The project first cost is converted to an average annual cost using a federal discount rate 2.75
percent and a 50-year period of analysis (2027-2076). Annual maintenance was added to the average
annual cost to arrive at total average annual cost for the recommended plan. Details of the anticipated
annual maintenance are provided in Section 6.5.

Table 27: Recommended Plan Implementation Cost Estimate

Cost Categories QTY | Unit Cost
Mob/Demob 1 EA $939,852
Cofferdams/Water Diversion 1 EA $193,803
Concrete Barrier/ Berm/ Wingwalls 1 EA $806,509
Electric Barrier and Control Features 1 EA | $1,689,568
Obermeyer Gate 1 EA | $1,391,268
Estimated Cost of Construction $5,021,000
Contingency Costs

(17.93 to 43.02% depending upon the work category) $1,657,000
Total Estimated Cost of Construction

(rounded to the nearest thousand) ASSLID
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Table 28: Recommended Plan Design and Implementation Cost Estimate and Economic Summary

L. Project Costs

a. Project First Cost

1. Contractors Earnings + Contingencies $6,678,000
2. Engineering and Design $1,445,000
3. Supervision and Administration $646,000
4. LERRD $241,000
Project First Cost $9,010,000
b. Average Annual Costs
Average Annual Investment Costs $338,328
OMRR&R $90,100
Total Average Annual Costs $428,428
Ecosystem Restoration Benefits (AAHU) 160
Average Cost per Unit of Habitat $2,678

6.4 Lands, Easements, Rights-of-Way, Relocations, and Disposal

A USACE Real Estate Evaluation, including all necessary land acquisition, must be conducted for the
project in accordance with ER 405-1-12. A Real Estate Plan (REP) has been prepared for the project in
Appendix A-8. The REP includes estimated land values and costs associated with the acquisition of
LERRDs required for construction, operation and maintenance of the recommended plan. It also
identifies any facility/utility relocations necessary to implement the project. The following sections
summarize key points of the REP.

6.4.1 Project Land Ownership

Four types of estates are required to complete this project: fee, road easement, temporary work area
casement, and flowage easement. The fee portion of the project is contained on two properties, including
one publicly owned property and one privately owned property, and contains the footprint of the barrier.
The road easement is on public property. This easement will be used for access to the structure. The
temporary work area easement is on public property immediately next to the barrier to help facilitate
construction of the structure. The flowage easement is required to compensate private landowners for the
areas of their properties that will be inundated upstream as a result of barrier construction.

6.4.2 Relocations

No utility or facility relocations are anticipated for this project.

6.4.3 Values

The non-federal sponsor will be required to provide LERRDs covering approximately 4.936 acres. The
non-federal sponsor is eligible to receive credit in the estimated amount of $251,000 toward its share of
the total project costs for the value of the LERRDs and associated cost. Table 29 presents the estimated
values associated with real estate acquisition. See Figure 30 for the real estate plan map detailing the
project area and easements required for implementation of the recommended plan. Note, the area of
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flowage easement differs slightly from the calculated HEC-RAS inundation area of 3.8 acres. This
difference is explained by the need to smoothen some of the inundation boundaries when determining the
appropriate boundaries for the flowage easements.

The total federal administrative costs are estimated to be $50,000. This includes funds for non-federal
sponsor oversight, landowner’s meetings, and review of agreements. This amount is an estimate and may
increase or decrease based on actual acquisition and oversight needs.

Table 29: Estimated costs associated with real estate acquisition.

Estate Acres Costs
Fee 0.629 $5,000
Road Easement 0.088 $1,400
Temp Work Area Easement 0.089 $3,400
Flowage Easement 4.13 $33,000
Total Lands 4.936 $42,800
Lands Incremental Costs (20%) $8,560
Sponsor Administrative Costs $100,000
Federal Administrative Costs $50,000
Contingency and Escalation $50,000
Total LERRD $251,360

102



Conneaut Creek GLFER, Erie County, Pennsylvania (P2 #495058)
Draft Feasibility Report / Environmental Assessment

ESTATES

PARCEL AREA TYPE

A 0.359 ACRE FEE

A 0BS ACRE TEMPORARY WORK AREA EASEMENT
A BB ACRE ROAD EASEMENT

B 0.27 ACRE FEE

c 015 ACRE FLOWAGE EASEMENT

] 1.33 ACRE FLOWAGE EASEMENT

TEMPORARY WORK AREAEASEMENT

E 1.06 ACRE FLOWAGE EASEMENT
FEE F 1.01 ACRE FLOWAGE EASEMENT
S
FLOWAGE EASEMENT G 0.4 ACRE FLOWAGE EASEMENT
PACEL BOUNDARY
H 0.16 AGRE FLOWAGE EASEMENT
ROAD EASEMENT . |

Figure 30: Real estate map including associated boundaries.

6.5 Operations, Maintenance, Repair, Replacement and Rehabilitation (OMRR&R)

After construction, the non-federal sponsor is responsible for operation and maintenance of the project.
Estimated average OMRR&R costs for Alternative 4a, the Recommended Plan, are $75,550 annually.
Operations and maintenance is anticipated to include seasonal operation of the adjustable crest barrier,
operation of the electrical barrier, operation of the trap and sort system, and routine maintenance of the
system. To alleviate concerns regarding potential failure of the air bladder, a bracing system was added
to the conceptual design for Alternative 4a. The non-federal sponsor may choose to brace the barrier in
the elevated position for the duration of the sea lamprey migration season, in which case operation would
require manually raising the barrier at the beginning of the season and lowering it at the end of the season.
Similarly, the electrical barrier may be turned on at the start of the sea lamprey migration season or only
turned on during precipitation events in which flows cause the 18-inch drop to be lost. In either case,
labor is associated with turning the system on and off. The trap and sort fish passage structure will
require manual identification and release of fish.

It is likely that parasitic electrical arrays will be needed on each side of the new barrier to prevent stray
current from causing corrosion on nearby structures and utilities. The need to use these arrays will be
determined during detailed design. Based on this review, USACE will characterize the OMRR&R
associated with the adjustable crest barrier. Operations and maintenance of the adjustable crest barrier
may also include periodic removal of debris and maintenance or replacement of the air bladder.
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Throughout the feasibility study, USACE regularly coordinated with the non-federal sponsor and project
partners to optimize the conceptual design with respect to efficiency and OMRR&R requirements. The
non-federal sponsor, GLFC, has indicated that it is aware of these requirements and that it is willing and
capable of meeting them.

6.6 Monitoring and Adaptive Management

In accordance with Section 2039(a) of the WRDA 2007, a monitoring and adaptive management plan
must be developed for ecosystem restoration projects. The monitoring and adaptive management plan is
intended to detail how the success of ecosystem restoration measures will be measured and determined.

The successful blocking of upstream movement of migrating sea lamprey above Griffey Road as
proposed by the Recommended Plan will be ensured by implementation of the monitoring and adaptive
management plan which is included as Appendix A-5. The monitoring and adaptive management plan
will evaluate the success of the restoration measures in achieving the desired objectives by collecting field
measurements that represent the function of various plan components. It is anticipated that monitoring
will extend over a 10-year period. For this project, monitoring will primarily focus on blocking the
movement of sea lamprey above Griffey Road, successful passage of native fish species during the sea
lamprey run, diversity of the fish community in Conneaut Creek within the project area, wetland size and
quality upstream of barrier between Griffey Road and SR-6N, and stream quality within the same area as
the wetlands. Data related to sea lamprey and fish species successful passage and diversity will be
collected yearly. The wetland size and quality coupled with stream quality within the project area will be
monitored every two years. It is anticipated that the monitoring of lamprey and operation of the trap and
sort will be conducted by USFWS and PAFBC. The annual fish community and lamprey surveys
conducted by USFWS, PAFBC, and PADEP will also be used to collect all information except the
wetland and stream quality information. The cost of monitoring over this period is estimated at $300,000,
or approximately $25,000 per year on the odd years and $35,0000 on the even years for ten years
(Appendix A-5), and has been included with the Preconstruction, Engineering, and Design (PED) costs.
This includes the cost of travel, data collection, and preparation of yearly reports.

An adaptive management plan has also been prepared and is included with the monitoring plan in
Appendix A-5.

6.7 Project Risks

The primary areas of risk and uncertainty associated with this project relate to real estate acquisition,
public safety, and environmental permitting. Risk and uncertainty will be reduced, or eliminated, through
additional coordination and analysis conducted during the design phase prior to construction.

Implementation of the recommended plan requires acquisition of real estate to support project operation
and maintenance. Such real estate includes acquisition of flowage easements on streamside properties
that will experience inundation upon construction. The parcels subject to inundation are currently
privately owned. The non-federal sponsor will need to work with these landowners to secure real estate
necessary for project construction. The non-federal sponsor has indicated that it does not wish to utilize
eminent domain for this project and also does not want other agencies or groups to utilize eminent domain
on their behalf for this project. Because of this, there will be no path forward to acquire the land
necessary to complete the project if any landowner within the project footprint does not willingly agree to
sell the land necessary to construct and maintain the project. This risk has been lowered by selecting a
barrier type that minimizes the extent and duration of upstream inundation while still effectively blocking
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sea lamprey. Additionally, significant coordination with private landowners was conducted during this
feasibility study to reduce this risk to the extent practicable.

Additionally, the electrical component of the recommended plan has the potential to impact public safety.
Risk associated with public safety will be minimized through development of a detailed safety plan for
the recommended plan during the design phase. Safety measures for operation of the electrical barrier
will likely include signage a certain distance upstream and downstream warning the public of the
electrical barrier. Other possible safety measures may include flashing lights while the barrier is
operating and a floating buoy line directing paddlers and hikers to the takeout location of the portage
upstream of the barrier.

Additional risks associated with this project relate to Sections 401 and 404 of the CWA and completion of
on-going ESA coordination. During construction there will be a permanent loss of 0.03 acre of wetlands
and 25 LF of Conneaut Creek for site access and construction of the support facilities for the electric
barrier and earthen berms on both sides of the creek. However, the 3.8-acre seasonal inundation area
upstream of the low adjustable crest barrier is likely to permanently convert some of the existing 0.98 acre
of forested scrub-shrub wetlands and forested riparian corridor within this area to open water or from
forested/scrub shrub areas to emergent vegetated areas, as well as temporarily impound approximately
1,489 LF of Conneaut Creek and 324 LF of intermittent stream resulting in a minor detrimental impact.
The increase in hydrology in the inundation area will also convert adjacent areas that are currently upland
to wetlands, which is anticipated to compensate for the conversion of some of the existing wetlands to
open water thereby creating or restoring wetlands and mitigating the impacts to existing wetlands.

This periodic disturbance will likely cause a change in the vegetation from its current composition, but
less of a change than those anticipated with the fixed crest barrier alternatives. This conversion of
adjacent upland areas to wetlands, and only seasonal impoundment of stream upstream of the barrier
coupled with the benefits of the overall project, offset the minor detrimental impacts to the functions and
values of the impacted wetlands and streams. Coordination with PADEP regarding these impacts and
requirements under Sections 401/404 is on-going. Current USACE policy does not authorize
compensatory mitigation for ecosystem restoration projects. The USACE will continue to coordinate
with PADEP on these impacts and benefits to ensure the conceptual design is the least environmentally
damaging practicable alternative and that the benefits of project offset any impacts to the functions and
value of the existing wetlands and streams.

The proposed project is also within the range of three federally protected species: the Indiana bat,
northern long-eared bat, and red knot, as well as two proposed endangered species: the tricolored bat and
salamander mussel. Coordination with USFWS regarding potential impacts to these species is on-going.
It is anticipated that the proposed project will not result in adverse impacts to federally protected species
and at least one of the proposed endangered species, but additional surveys and analysis may be required
during design and implementation to confirm this. These risks associated with environmental permitting
may cause schedule delays and cost increases, but USACE continues to mitigate these risks through early
and consistent coordination with appropriate resource agencies.

The proposed adjustable low crest barrier may also create a submerged hydraulic jump effect when it is
raised during the sea lamprey run (March 1 — June 30). While the severity of the submerged hydraulic
jump is uncertain, there is potential for fish mortality if fish are caught by the jump when the electrical
barrier turns on. Project partners have proposed measures to block fish from aggregating underneath the
barrier, such as a bar or mesh screen. Current conceptual designs do not include this feature, but detailed
H&H analysis will be conducted during Design and Implementation to ascertain the severity of the
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submerged hydraulic jump and the need for such measures. If this analysis indicates that a measure to
prevent fish from moving underneath the barrier is required, slight cost increases may occur. However, it
is likely that the cost of such a structure is within the contingency estimates currently incorporated into
the cost estimate.

6.8 Cost Sharing

The total project cost to design and implement the recommended plan, escalated out to the mid-point of
construction, is $9,714,000. The total project cost plus the cost of the feasibility study is $10,615,000. In
accordance with the cost share provisions of Section 506 of the Water Resources Development Act of
2000, as amended, the federal share to design and implement the recommended plan is 65 percent and the
non-federal share is 35 percent (Table 30). Additionally, EP 1165-2-502 provides guidance stating that
recreational features are cost shared 50 percent federal and 50 percent non-federal. The federal cost share
is estimated to be approximately $6,931,000 and the non-federal share is approximately $3,684,000.
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Table 30: Federal and Non-Federal Cost Apportionment.

Item FY21- FY24 FY25 FY26 FY27 Total
Feasibility Study $900,000 $900,000
Plans and Specifications $1,582,000 $1,582,000
Implementation Ecosystem $6,745,000 | $1,115,000 $7,860,000
Implementation Recreation $11,000 $11,000 $22,000
LERRDs $251,000 $251,000
Total with feasibility $900,000 $1,833,000 | $6,756,000 | $1,126,000 $10,615,000
Total without feasibility $1,833,000 | $6,756,000 | $1,126,000 $9,714,000
Cost Sharing (Ecosystem)

65% Federal $620,000 $1,191,450 | $4,384,250 $724,750 $6,920,000
35% non-Federal $280,000 $ 641,550 [ $2,360,750 $390,250 $3,673,000
Cost Sharing (Recreation)

50% Federal $5,500 $5,500 $11,000
50% non-Federal $5,500 $5,500 $11,000
Cost Sharing (with feasibility)

Federal $6,931,000
non-Federal $3,684,000
Cost Sharing (without feasibility)

Federal $6,311,000
non-Federal $3,403,000

6.9 Design and Construction

The schedule for project implementation assumes construction funding in the FY 2025 Appropriations
Act under Section 506 of WRDA of 2000. Funding availability will be based on national priorities,
magnitude of the federal commitment, economic and environmental feasibility, level of local support,
willingness of the non-federal sponsor to fund its share of the project cost, and budget constraints that
may exist at the time of funding. Once Congress appropriates federal funds under the Section 506
program, the USACE and non-federal sponsor would enter into a project partnership agreement (PPA).
This PPA would define federal and non-federal responsibilities for implementing, operating, and

maintaining the project.

After the PPA is signed, the USACE Buffalo District will produce the final plans and specifications for

the project, followed by advertisement of the construction contract, and contract award. After

construction is complete, final acceptance and transfer of the project to the non-federal sponsor would
follow delivery of an operations and maintenance manual and as-built drawings. Monitoring and adaptive

management obligations are described in Appendix A-5. The estimated schedule for project

implementation is shown in Table 31.
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Table 31: Design and Implementation Schedule.

Item | Date

Feasibility Study

Complete Feasibility Study (Signed FONSI) | SEP 2024
Implementation

PPA Execution DEC 2024

Plans and Specifications JUL 2025

Construction Contract Award OCT 2025

Initiate Construction JUN 2026

Complete Construction OCT 2026

Operations and Maintenance OCT 2026 — OCT 2029

Monitoring and Adaptive Management 2026 - 2036

6.10 Environmental Commitments

There is a potential for accidental spills of fuel, oil, and/or grease into the water during construction
activities. The eventual contractor would be required to prepare a spill control plan and to implement
appropriate measures in the event of a release. Such discharges, should they occur, are expected to be
short-term and of relatively low magnitude. To further minimize this effect, the eventual contractor
would be required to implement best management practices and control measures to reduce any
construction related impacts. These control measures may include the implementation of silt curtains,
biodegradable netting, soil binders, conservation seedings, and coir or jute mats during construction to
prevent erosion and sedimentation in applicable areas.

There will be a permanent loss of 0.03 acre of wetlands and 25 LF of Conneaut Creek for site access and
construction of the support facilities for the electric barrier and earthen berms on both sides of the creek.
However, the 3.8-acre seasonal inundation area upstream of the low adjustable crest barrier is likely to
permanently convert some of the existing 0.98 acre of forested scrub-shrub wetlands and forested riparian
corridor within this area to open water or from forested/scrub shrub areas to emergent vegetated areas as
well as temporarily impound approximately 1,489.4 LF of Conneaut Creek and 324.5 LF intermittent
stream for a total of 2.66 acres of intermittent/perennial stream resulting in a minor detrimental impact.
The increase in hydrology in the inundation area will also convert adjacent areas that are currently upland
to wetlands compensating for the conversion of some of the existing wetlands to open water thereby
creating or restoring wetlands and mitigating the impacts to existing wetlands. This periodic disturbance
will likely cause a change in the vegetation from its current composition, but less of a change than those
anticipated with the fixed crest barrier alternatives. This conversion of adjacent upland areas to wetlands,
and only seasonal impoundment of stream upstream of the barrier coupled with the benefits of the overall
project offset the minor detrimental impacts to the functions and values of the wetlands and streams
impacted.

6.11  Environmental Operating Principles (EOP)

The EOPs were developed to ensure that USACE missions include integrated sustainable environmental
practices to recognize USACE’s role in, and responsibility for, sustainable use, stewardship, and
restoration of natural resources across the nation. The Recommended Plan supports each of the EOPs in
the following ways:

o Foster sustainability as a way of life throughout the organization. The Recommended Plan
includes measures that limit invasive sea lamprey migration into spawning grounds in Conneaut
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6.12

Creek while minimizing inundation and environmental impacts to the extent practicable.
Reductions in invasive species populations contribute to the resiliency of the Lake Erie fishery.

Proactively consider environmental consequences of all USACE activities and act accordingly.
Throughout plan formulation, the crest height and operation of alternatives were optimized to
reduce inundation and impacts to native species to the extent practicable. The Recommended
Plan efficiently limits sea lamprey migration while minimizing inundation through seasonal
operation and low crest height and minimizing impacts to native species through seasonal
operation and fish passage measures.

Create mutually supporting economic and environmentally sustainable solutions. The
Recommended Plan is the NER Plan, reasonably maximizing ecosystem and economic benefits
while meeting study objectives and avoiding constraints. The Recommended Plan supports the
ecological sustainability of Lake Erie and positively contributes to the regional and national value
of the Lake Erie Fishery.

Continue to meet our corporate responsibility and accountability under the law for activities
undertaken by USACE, which may impact human and natural environments. The Recommended
Plan is environmentally acceptable and compliant with all applicable laws, regulations, and
policies.

Consider the environment in employing a risk management and systems approach throughout the
life cycles of projects and programs. Throughout the project lifecycle, risks have been managed
using a risk register. The risk register assisted with decision making to reduce uncertainty and
risk throughout the feasibility study, and the risk register will continue to be used during
subsequent phases of this project.

Leverage scientific, economic, and social knowledge to understand the environmental context and
effects of USACE actions in a collaborative manner. Plan formulation relied upon known and
accepted techniques to calculate ecological and economic benefits and to compare plans (i.e.,
habitat unit calculations, CE/ICA, etc.). Alternatives were formulated and optimized in
collaboration with project partners, including subject matter experts from USACE, USFWS,
PFBC, and other agencies and organizations.

Employ an open, transparent process that respects views of individuals and groups interested in
USACE activities. Public, stakeholder, and agency outreach was conducted throughout this
project, including scoping meetings, charettes, landowner outreach, and regular and reoccurring
partnership meetings. Additional outreach will be conducted during the public review period for
the draft feasibility report.

Views of the Non-Federal Sponsor

The non-federal sponsor, the GLFC, is supportive of the Recommended Plan. Conceptual design of the
Recommended Plan was refined in collaboration with the GLFC and partner agencies to optimize the
design by reducing the depth of water requiring electrification, reduce O&M requirements, and minimize
chance of failure of the adjustable crest barrier. The GLFC is aware of the OMRR&R, real estate
acquisition, cost share, and other requirements necessary for project implementation.
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Section 7 Environmental Compliance Summary

7.1 Environmental Compliance Statutes & Executive Orders

The following is a list of the applicable, relevant, and appropriate federal statutes and executive orders
that were considered for the proposed project and a description of the project’s compliance with each.

7.1.1  Archaeological and Historical Preservation Act of 1979 (16 USC 470 et seq.); National
Historic Preservation Act of 1966 (16 USC 470 et seq.); Executive Order 11593 (Protection
and Enhancement of the Cultural Environment), May 13, 1979

The proposed project’s potential for impacting cultural resources has been evaluated in accordance with
Engineer Regulation (ER) 1105-2-50 and 36 CFR 800. Due to the project location and type, it is
USACE’s determination that no historic properties or cultural resources in or adjacent to the APE would
be affected by project construction. PA SHPO concurred with this finding on March 29, 2024 (Appendix
A-6). An effects determination is being submitted to THPOs for each of the federally recognized tribes
for confirmation of this determination. Additional information can be found in Section 4.2.10.

7.1.2  American Indian Religious Freedom Act (42 USC 1996); Native American Graves
Protection and Repatriation Act (25 USC 3001 et seq.)

Scoping information was provided to all the tribes listed in Section 7.2.2. No sacred sites or objects have
yet been identified through tribal consultation. Therefore, it is not expected that any adverse effect would
be incurred to any religious rights because of the proposed project. No Native American grave sites or
other sensitive sites are expected to be affected by the project due to its location in Conneaut Creek.
Therefore, the proposed project is in compliance with these Acts. A draft of this DPR/EA is being
submitted to the above-mentioned parties for final review and comment on this determination. Additional
information can be found in Section 4.2.10.

7.1.3  Clean Air Act, as Amended (42 USC 7401 — 7671g)

Project coordination was initiated with the USEPA through the public scoping process (Appendix A-6).
Comments were received on August 22, 2022 and have been addressed in this EA. Erie County, PA is in
attainment of the National Ambient Air Quality Standards for six principal pollutants (carbon monoxide,
lead, nitrogen dioxide, ozone, particle pollution, and sulfur dioxide). Thus, there is no need for
conformity analysis or a Record of Non-Applicability (RONA). Refer to Section 4.3.1 for additional
information.

7.1.4  Clean Water Act, as Amended (33 USC 1251 et seq.)

A draft Section 404(b)(1) Evaluation has been prepared for the project pursuant to Section 404 of the
Clean Water Act (Appendix A-6). This evaluation will be finalized prior to the PED Phase of the project
following release of a Section 404(a) public notice regarding the proposed discharge of fill into Conneaut
Creek and wetlands. The project will not require compensatory mitigation due to the fact the project will
create/restore wetlands adjacent to existing wetlands and this coupled with the benefits of the overall
project offset the minor detrimental impacts to the functions and values of the wetlands and streams. In
accordance with Section 401 of the Act, the USACE will also apply for a water quality certification from
the state prior to the PED Phase.
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7.1.5  Comprehensive Environmental Response, Compensation, and Liabilities Act
(CERCLA), as Amended (42 USC 9601-9675), and Resource Conservation and Recovery Act
of 1976 (42 USC 6901 et seq).

Project coordination was initiated with agencies and interests, including the USEPA, via the scoping
process. No comments related to CERCLA or RCRA were received. No CERCLA designated sites or
sites that are part of the National Priorities List (NPL) are located in the vicinity of the project area. A
Phase I Environmental Site Assessment of the project site did not identify any areas of concern or with
potential to contain hazardous, toxic, or radiological waste (Appendix A-7). Therefore, the proposed
project is in compliance with these Acts.

7.1.6  Endangered Species Act of 1973, as Amended (16 USC 1531 et seq.)

Consultation with the USFWS relative to the possible presence of T&E species or their critical habitats
within the affected area was initiated on July 22, 2022. The USFWS Information for Planning and
Consultation (IpaC) system was reviewed, which indicated that there are three federally listed T&E
species and two proposed species whose range includes the project area. Concurrence is still pending
from the USFWS with the USACE “no effect” determination for the red knot and determination of “may
affect but is not likely to adversely affect” for the northern long-eared bat and Indiana bat. The tricolored
bat is not currently listed but likely will be listed before the project goes to construction. Based on the
information provided on the USFWS website, this species may use a wide range of habitat. It is currently
anticipated that similar tree cutting dates as required for Indiana bat and northern long eared bat will
apply to this species. The salamander mussel is also not currently listed but likely will be listed before
the project goes to construction. The USFWS is also proposing critical habitat for this species and the
proposed project location at Griffey Road is within the 62 river miles of Conneaut Creek currently
proposed as critical habitat. Detailed surveys conducted by PADEP and PADCNR have not identified
salamander mussels within the reach of stream near Griffey Road. This proposed project would reduce or
eliminate the application of lampricide over approximately 50 miles of stream upstream of Griffey Road
with much of that being within this proposed critical habitat for salamander mussels. Thus, despite this
project potentially impacting some of the proposed critical habitat during construction and seasonal
inundation, the project would protect a much larger portion of this critical habitat from lampricide
application. Coordination with USFWS and state and local agencies with regard to this issue is on-going
(Appendix A-6).

7.1.7  Farmland Protection Policy Act (Subtitle I of Title XV of the Agriculture and Food Act
of 1981), 7 USC 4201 et seq.; Executive Memorandum — Analysis of Prime and Unique
Farmlands, CEQ Memorandum, August 30, 1976, January 4, 1979

Coordination was initiated with the U.S. Department of Agriculture — Farm Service Agency and National
Resources Conservation Service via project scoping. No comments were received in this regard. Since
the proposed work would not affect prime and unique farmlands in any manner, the recommended action
is in compliance with this act.

7.1.8  Federal Water Project Recreation Act, as Amended; 16 USC 4601-12 — 4601-22, 662

Full consideration has been given to opportunities afforded by the project for outdoor recreation and fish
and wildlife enhancement. Review copies of this DPR/EA are being provided to the U.S. Department of
the Interior regarding recreation and fish and wildlife activities for conformance with the comprehensive
nationwide outdoor recreation plan formulated by the Secretary of the Interior.
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7.1.9  Fish and Wildlife Coordination Act (16 USC 661 et seq.)

Coordination with the USFWS, PAFBC, PADCNR, and PADEP was initiated through the scoping
process. The USFWS did not request funding to complete a Coordination Act Report. No
correspondence was received by email, but monthly meetings throughout the feasibility study have been
held with members of each of these organizations, who have reviewed and provided comments on all
planning steps. The USACE will continue to collaborate with these agencies to ensure that relevant
information on the study area is available and obtain the respective agency views concerning the
significance of fish and wildlife resources and anticipated project impacts.

7.1.10 Land and Water Conservation Act (16 USC 4601-12 — 4601-22, 662)

In planning the proposed project, full consideration has been given to opportunities afforded by the
project for outdoor recreation and fish and wildlife enhancement. Draft copies of this EA are being
provided to the U.S. Department of the Interior regarding recreation and fish and wildlife activities for
conformance with the comprehensive nationwide outdoor recreation plan formulated by the Secretary of
the Interior.

7.1.11 Land and Water Conservation Fund Act of 1965; 16 USC 4601-4 et seq.

Project coordination was initiated with agencies and interests, including the U.S. Department of the
Interior, via the scoping process. No comments were received regarding this Act. No property that was
acquired or developed with assistance from this fund is present in the project area or would be affected by
the project.

7.1.12 National Environmental Policy Act (42 USC 4321 — 4347)

Project coordination was initiated with agencies and interested parties via the scoping process on July 22,
2022. This EA and FONSI have been prepared in accordance with the Council on Environmental
Quality’s “Regulations for Implementing the Procedural Provisions of the National Environmental Policy
Act,” 40 CFR 1500-1506; and USACE Regulation ER 200-2-2, “Environmental Quality: Policy and
Procedures for Implementing NEPA.” Additionally, and in accordance with CEQ’s revised NEPA
implementing regulations effective July 2023, this report has been prepared to ensure that a reasonable
range of alternatives are included, which are technically and economically feasible and that meet the
project’s purpose and need. This EA also incorporates all reasonably foreseeable effects to applicable
public interest factors, including but not limited to climate change, greenhouse gases, and cumulative
effects, as appropriate. Time limits and page limitations follow Section 1001 of WRDA 2014. Full
compliance will be attained once the public review period is concluded, and it is confirmed that no
significant adverse impacts were identified and the FONSI is signed.

7.1.13 River and Harbor and Flood Control Act of 1970 (P.L. 91-611)

The USACE planning actions have fulfilled the requirements of the Act. All 17 points identified in
Section 122 of the Act (P.L. 91-611) have been evaluated in this EA.

7.1.14 Toxic Substances Control Act, 15 USC 2601-2671 et seq

Project coordination was initiated with agencies and interests, including the USEPA, via the scoping
process. No comments were received regarding this Act. The proposed project would not involve any
PCB, asbestos, radon, or lead-based paint activities. Therefore, the project is in compliance with this act.
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7.1.15 Water Resources Planning Act, 42 USC 1962 et seq.

This project has been formulated and evaluated following the guidelines outlined in “Economic and
Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies’
(2013), as is required by the Act.

9

7.1.16 Watershed Protection and Flood Prevention Act

Based on evaluation of the project, no significant adverse impacts to watershed protection or flood
prevention are expected. The project will be located in Conneaut Creek and will not contribute to the
degradation of any watershed or exacerbate any flooding potential.

7.1.17 Wild and Scenic Rivers Act (16 USC 1271, et seq.)

Not applicable to the proposed project due to this portion of Conneaut Creek not being designated as a
Wild or Scenic River.

7.1.18 Executive Order 11988, Flood Plain Management, May 24, 1977

This proposed plan does involve development, occupancy, or modification of floodplains. However,
H&H modeling shows that the proposed plan will not result in any flooding of any structures. The
scoping has been coordinated with FEMA and the draft DPR/EA will be prior to finalization. Therefore,
USACE has concluded that the recommended action is in compliance with this Executive Order.

7.1.19 Executive Order 11990, Protection of Wetlands, May 24, 1977

The proposed plan will permanently impact 0.03 acres of wetlands and increase inundation and duration
of water seasonally in 0.98 acres of wetlands. However, the overall benefits of the project to the
watershed and aquatic community more than offset these temporary and permanent impacts. Therefore,
the proposed project is in compliance with this Executive Order.

7.1.20 Executive Order 12898, Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, February 11, 1994; Executive Order 12948,
Amendment to Executive Order 12898, January 30, 1995

The proposed project would not result in disproportionately high or adverse human health or
environmental effects on minority or low-income populations. See Sections 4.2.11 for additional details.

7.1.21 Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds,
January 11, 2001

The project lies within the range of the bald eagle, a species protected under the Bald and Golden Eagle
Protection Act and the Migratory Bird Treaty Act. Other Migratory Birds of Concern whose range
includes the project area include the belted Kingfisher, blue-winged warbler, Canada warbler, cerulean
warbler, chimney swift, eastern meadowlark, evening grosbeak, red-headed woodpecker, and wood
thrush. Many of these species including the belted Kingfisher, warblers, evening grosbeak, red-headed
woodpecker, and wood thrush would likely be present with in the project area. They will likely avoid the
project area during construction, but there are no anticipated long-term impacts to these species or their
use of the habitat after construction. See Sections 4.3.6 through 4.3.10 for additional information.
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7.1.22 Executive Order 13045, Protection of Children from Environmental Health Risks and
Safety Risks, April 21, 1997

The executive order requires that all federal agencies must identify and address each environmental health
risk and safety risk that may disproportionately affect children and address such risks in their policies,
programs, activities, and standards. The vicinity of the proposed project is the City of Lorain. Limited
potential exists for increased residential growth in the vicinity. There are no schools, hospitals, or
wildlife refuges within the affected site, although there are residences located near the project location
and the area is used occasionally for water sports. The proposed project, however, is not anticipated to
disproportionately affect children, or pose any such risks. Therefore, consideration (in regard to this
executive order) for other effective and feasible alternatives to the planned action is not necessary.

7.1.23 Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, January 27,
2021

The USACE Climate Action Plan was developed in order to comply with this executive order, and it
commits USACE to integrate the best available observed and forward-looking climate information into its
missions, programs, and management functions. Consideration of climate change adaptation and
resiliency, as discussed in Section 3.7.8 and Section 4.3.4, have been completed to comply with this
executive order and the USACE Climate Action Plan.

7.2 Public Involvement

This section provides an overview of efforts to engage the public and other agencies throughout the
course of this study.

7.2.1 Public Views and Comments

Input on public views was received through coordination with the sponsor, coordination with other
agencies, public review of draft and interim products, and through public meetings. The following briefly
summarizes some of the significant events that were used to incorporate public and stakeholder input in
the planning process.

Public Meeting on May 24, 2022

A public meeting was held at the Northwestern High School cafeteria, 200 Harthan Way, Albion, PA
16401 from 6:00 — 8:00 PM. Representatives from USACE, USFWS, PAFBC, PADEP GLFC,
Pennsylvania Sea Grant, and ODNR were there to present aspects of the project and answer any questions
from the attendees in a poster session. More details are provided in Appendix A-6.

Public Scoping on July 22, 2022

A scoping document was released for public comment on July 22, 2022. Announcements soliciting
comments on the scoping document were made through the mailing of postcards and on social media.
Comments received in response to this scoping document are included in Appendix A-6. All comments
received have been addressed in this document.

Landowners Meeting on November 9, 2022

A landowners meeting was held at the Northwestern High School cafeteria, 200 Harthan Way, Albion,
PA 16401 from 6:00 — 8:00 PM. Representatives from USACE-LRB, USFWS, PAFBC, were there to
present aspects of the project and answer any questions from the landowners near Griffey Road. A
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questionnaire was handed out to assess the landowners support of the project. Details are available in
Appendix A-6.

Landowners Meeting on September 13th, 2023

A landowners meeting was held at the proposed project location at 8180 Griffey Road from 10:00 — 1200
PM. Representatives from USACE-LRB, USFWS, PAFBC, were there to present aspects of the project
and answer any questions from the landowners near Griffey Road. Materials on the tentatively selected
plan were provided by mail before the meeting and were available in-person during the meeting.

Albion Fair on September 13", 2023

Representatives from USACE-LRB, USFWS, PAFBC, were there to talk to the public about efforts to
control sea lamprey and reduce the need for lampricide treatments that can impact native fish and wildlife
of Conneaut Creek. Materials on the tentatively selected plan were provided by mail before the meeting
and were available in-person during the meeting.

The comments received at the two public meetings and from the scoping have centered on four main
issues:

1. Concerns about continued lampricide application in the stream after the large fish die off that
occurred following the 2018 lampricide application.

Response: The current study and proposed recommended plan is designed to physically block sea
lamprey as far downstream in the Commonwealth of Pennsylvania and reduce or eliminate the need
for future applications of lampricide within the stream.

2. Concerns about impacts to the fish community with the installation of a barrier to block sea
lamprey.
Response: The recommended plan has been designed to block lamprey while having the least
impact to the fish community. A trap and sort operation will be operated by USFWS and PAFBC
during the barrier’s operation period (March — July) and then, during the rest of the year, the barrier
will be lowered to allow free movement of fish upstream and downstream similar to
preconstruction conditions.

3. Concerns about potential flooding as a result of any structure placed in the stream to block lamprey
migration.

Response: The preferred plan has been designed to minimize inundation and result in no impacts to
any structures within the 100 year floodplain. The O&M plan will take into account debris removal
at the structure to avoid any potential flooding issues from increased debris at the structure.

4. Concerns regarding impacts to existing natural condition of the stream.

Response: The preferred plan is proposed to be installed immediately downstream of Griffey Road
bridge to avoid impacts to other higher quality areas and take advantage of the already impacted
area near the bridge. In addition, the barrier is proposed to be seasonally operated at a low
elevation with electricity being employed to increase effectiveness during periods of high flow.
This will reduce the amount of inundation during the lamprey migration period and reduce
permanent impacts to high quality areas and lands upstream of the bridge.
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7.2.2  Agencies/Public Contacted

Federal
Federal Emergency Management Administration
U.S. Department of Agriculture:
Farm Service Agency
Forest Service
Natural Resource Conservation Service
U.S. Department of Commerce:
National Oceanic and Atmospheric Administration
Ecology and Conservation Office
U.S. Department of Energy
U.S. Department of Health and Human Services
U.S. Department of Housing and Urban Development
U.S. Department of the Interior:
Fish and Wildlife Service
Geological Survey
National Park Service
Office of Environmental Project Review
U.S. Department of Transportation:
Federal Highway Administration
U.S. Environmental Protection Agency
Senator Robert Casey Jr. (PA), current
Senator John Fetterman (PA), current
Senator Patrick Toomey (PA), 2011-2023
Rep. Mike Kelly, District 16 (PA), current

Tribal
Delaware Nation
Delaware Tribe of Indians
Seneca Nation of Indians
Seneca-Cayuga Nation
Tonawanda Seneca Nation
Miami Tribe of Oklahoma

State

Ohio Environmental Protection Agency

Ohio Department of Natural Resources:
Division of Fisheries

Pennsylvania Department of Agriculture
Noxious Invasive, Poisonous Plant Program

Pennsylvania Department of Environmental Protection
Bureau of Waterways Engineering and Wetlands
Bureau of Water Resource Management

Pennsylvania Department of Conservation and Natural Resources
Pymatuning State Park

Pennsylvania Department of Transportation

Pennsylvania Fish and Boat Commission:
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Bureau of Fisheries
Pennsylvania Game Commission
Pennsylvania State Farm Service Agency
Pennsylvania State Historic Preservation Office
Senator Dan Laughling, PA District 49
Rep. Parke Wentling, PA District 7

Regional/Local
Erie County, PA
Clerk
County Executive
Commissioners
Soil and Water Conservation District
Health Department
Crawford County, PA
Soil and Water Conservation District
Great Lakes Commission
Great Lakes Fishery Commission
Ohio Lake Erie Commission
Town of Conneaut
Town Supervisors

Individuals/Organizations
Audubon Society of Western Pennsylvania
Presque Isle Audubon Society
Lake Erie Charter Boat Association
League of Ohio Sportsman
PA Bass Chapter Federation, Inc.
Pennsylvania Bass Chapter Federation, Inc.
Pennsylvania Council of Trout Unlimited
Sierra Club
S.O.N.S. of Lake Erie Fishing Club
The Nature Conservancy
Trout Unlimited
Adjacent Property Owners (70)
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Section 8 District Engineer Recommendation

This report documents the procedures and findings of the Section 506 GLFER feasibility study for
Conneaut Creek, Pennsylvania. Based on the analysis contained herein, Alternative 4a, consisting of an
adjustable low crest and electric barrier with a trap and sort system and jumping pool, provides the
greatest ecological benefits while being cost effective and avoiding any significant environmental
impacts. This alternative will provide 160 AAHU through protection of approximately 50 river miles of
Conneaut Creek from sea lamprey invasion and reducing the need for lampricide applications in the
creek. This alternative is expected to be acceptable to the public, stakeholders, the Commonwealth of
Pennsylvania, and applicable federal agencies. The non-federal sponsor is the Great Lakes Fishery
Commission.

I recommend that Alternative 4a be constructed generally in accordance with the plan herein, and with
such modifications thereof at the discretion of the Chief of Engineers may determine to be advisable, at an
estimated total cost of $9,714,000 including $6,311,000 in federal funds.

The recommendations contained herein reflect the information available at this time and current
departmental policies governing formulation of individual projects. They do not reflect program and
budgeting priorities inherent in the formulation of a national Civil Works construction program nor the
perspective of higher review levels within the Executive Branch. Consequently, the recommendations
may be modified before they are transmitted to a higher authority as proposals for authorization and
implementation funding. However, prior to transmittal to a higher authority, the sponsor, states,
interested federal agencies, and other parties will be advised of any significant modifications to the plan
and will be afforded an opportunity to comment further.

Date:

Lyle R. Milliman
Lieutenant Colonel, U.S. Army
District Commander
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Introduction

Conneaut Creek, located in Northeast Ohio and Northwest Pennsylvania, is a known sea lamprey
spawning stream. Currently lampricide is deployed to help control and reduce sea lamprey populations
in Conneaut Creek, Lake Erie, and the rest of the Great Lakes. This feasibility report by the United States
Army Corps of Engineers (USACE), in coordination with the United States Fish and Wildlife Service
(USFWS) and Pennsylvania Fish and Boat Commission (PFBC), developed barrier alternatives intended to
reduce the use of lampricide and increase the efficiency of sea lamprey control within Conneaut Creek.
The objective of this appendix is to summarize the limited amount of Civil Engineering analyses
performed, document assumptions, and describe sea lamprey barrier alternatives considered.

Soils and Geology

The Conneaut Creek watershed extends from the lake plain of Lake Erie into sloping upland south of the
lake. The bedrock of the watershed is classified as Devonian age shale, underlaying layers of clay and silt
soils (Taylor, 1960). A profile of the geologic formations beneath the Conneaut basin is shown in Figure 1
(Pree, 1960). The upland portion of Conneaut creek in part of Ohio and all of Pennsylvania is formed
from an end moraine, where soils are classified as Ashtabula till: a silty clayey till from the lake region
(Roloson, 2005).

A GENERALIZED CROSS SECTION A-A° SHOWING GEOLOGIC FORMATIONS A
BENEATH EASTERN PART OF ASHTABULA RIVER AND CONNEAUT CREEK BASIN
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Figure 1. Conneaut Creek Basin Cross Section Showing Geologic Formations (Pree, 1960)

Conneaut Creek lies within a relatively narrow and steep valley cutting through layers of shale that
define the valley walls (Figure 2). The upper reaches of the river exhibit a shallower gradient and wider
floodplain than lower reaches, where at about river mile 28 the gradient of the creek becomes steeper
and the valley well defined. Exposed shale bedrock can be observed in many areas of the creek,
particularly downstream of river mile 28, with well-defined pool-riffle structure and excellent floodplain
access. This shale is visibly weathered and would be excavatable with typical construction equipment.



Saw cuts and/or drilled holes would be used to create removal limits of the shale to be replaced by the

new barrier foundation.
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Figure 2. Conneaut Creek Watershed Located in Northeastern Pennsylvania and Northwestern Ohio.



Figure 3. Exposed Shale Bedrock Wall on the Left Bank of Conneaut Creek, Downstream of Route 6N.

Observations made of the floodplain and the riparian zone revealed diverse vegetation with floodplain
benches and wetlands transitioning from willows, grasses, and shrubs to mature deciduous forest.
Preliminary bed sampling identified large channery cobble sized stones and sandy pools in addition to
the exposed bedrock channel bottom. In general, observations moving further upstream favored a slight
reduction in stream quality as the stream gradient decreased, with less in-stream structure, a more
uniform bed material, and less evident floodplain connections.



Land Use

The Conneaut Creek watershed is primarily forested and agricultural land with little development or
industry. The largest developed area is the city of Conneaut at the most downstream extent of the
watershed. Conneaut Creek also passes through the small communities of Albion, Springboro, and
Conneautville, Pennsylvania. Analysis of land cover data from the Multi-Resolution Land Characteristics
(MRLC) Consortium’s National Land Cover Database (NLCD) shows the Conneaut Creek watershed to be
classified as only 9% developed land in 2019 (NLCD, 2019). The rest of the watershed is classified as 50%
forested, 29% pasture or agricultural land, and 12% wetlands/open water.

Figure 4. Conneaut Creek Near Brown Road, Looking Upstream.



Figure 5. Conneaut Creek Near Griffey Road, Looking Upstream.

Analysis of Alternatives

Barrier Criteria
The following criteria were used to evaluate the suitability of each potential barrier location:

Length of creek protected — Conneaut Creek will still need chemical treatment for sea
lamprey post barrier implementation. However, this treatment will occur downstream
of the barrier. The further downstream the barrier is located, the less stream miles
requiring chemical treatment and more stream miles upstream protected by the barrier.
Therefore, site locations further downstream are preferred over sites upstream.

Structure height required —the USFWS has provided a standard flood event, the 10-year
ACE flood event, that the lamprey barrier should be effective until. To achieve this level
of protection, the barrier must be effective in blocking the upstream migration of sea
lamprey up to the 10-year ACE tailwater elevation plus and an additional 18 inches. The
extra 18 inches provides additional separation from the headwater to ensure migration
of sea lamprey is blocked at this flood frequency. As the structure height required to
meet this 10-year plus 18 inch required increases, the area inundated upstream of the
dam at baseflow increases. The locations that minimize barrier height and therefore
minimize the baseflow inundation are more preferrable for a barrier.



o Number of parcels impacted — Similar to the inundation, the number of parcels
impacted by construction of a barrier at each site was considered. Barrier locations that
impact less parcels, both at baseflow and during flood conditions, are preferred.

e Accessibility — The access to barrier locations is an important consideration for
construction, real estate implications, operation and maintenance, etc. For these
reasons, barrier locations were primarily identified at bridges and roadways. Preferred
locations are easily accessible from public roadways and have the least amount of
impacts to private property.

Site Selection

Initial Investigations identified 4 potential locations for a sea lamprey control barrier within Pennsylvania
portion Conneaut Creek. These sites were Brown Road, Griffey Road, Route 6N, and McKee Road (Figure
6). Sites further upstream were evaluated but determined to be infeasible based on required structure
heights and the amount of inundation associated with the structure. The floodplain tends to be wider
and the slope of the creek less steep in these upstream reaches, which caused more inundation
associated with lamprey barriers.
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Figure 6. Conneaut Creek Preliminary Sea Lamprey Barrier Locations



After further hydraulic evaluation two sites were determined to be most suitable for the structure:
Brown and Griffey Road. See discussion of site selection in Hydraulic Appendix.

Brown Road Site

Brown road is an old road over Conneaut Creek approximately 1.75 river miles from the
Pennsylvania/Ohio state line. The bridge no longer exists, but concrete abutments on left and right
banks are still in place. A sea lamprey barrier at this location would benefit from using the existing
abutments from the original bridge as its own, placing the barrier in between them (Figure 7). The LiDAR
data indicates that the high ground on right of bank, presumably the old roadway embankment, is above
the 20-year ACE flood elevation and currently acts an encroachment within the floodplain. The left of
bank however is much lower and would require fill to create a suitable embankment for the barrier. The
condition of the existing abutments and embankments needs to be evaluated and improvements may
need to be made to ensure they are suitable function as a barrier. Hydraulic modeling indicates that
they are currently loaded under high flow conditions. Brown Road is located the furthest downstream,
providing more protection against sea lamprey than other sites on Conneaut Creek in Pennsylvania.
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Figure 7. Brown Road Sea Lamprey Barrier Location

Griffey Road Site
The Griffey Road Bridge is located roughly 1.25 river miles upstream from the Brown Road site. A sea
lamprey barrier at this site would be placed just downstream of the bridge as shown in Figure 8. The



barrier would utilize the existing bridge abutment on the right of bank and tie into a steep, exposed
shale wall on the left of bank. Placing the barrier immediately downstream of the bridge helps minimize
flood impacts due to the barrier due to the significant encroachment to the floodplain already created
by the Griffey Road bridge. The roadway embankment is loaded during flood events but may need
additional protection for seepage or permanent loading at toe of embankment due to a sea lamprey
barrier. The parcel downstream of Griffey Road on the right of bank is owned by the project sponsor
(PFBC), therefore additional access and real estate benefits may exist at this site.

|Legend @ Conneaut Creek Griffey Road
gm . il Sea Lamprey Barrier Location
[y Conneaut Sea Lamprey Barrier
B o T Ene County, Pennsylvania
Tene Saved. 103721 AM

Figure 8. Griffey Road Sea Lamprey Barrier Location
The Griffey Road site has been selected as the most feasible site to construct the barrier.

Sea Lamprey Barrier Alternatives

A focused array of alternatives was developed that identified 5 primary barrier types: high-fixed crest,
electrical only, low-fixed crest, Obermeyer adjustable low crest, and Inflatable adjustable low crest. The
high-fixed crest barrier alternative was screened out due to the unacceptable amount of inundation that
barriers at this height (the 10-yr ACE + 18” - greater than 12’) would create. The inflatable adjustable low
crest barrier was also screened out due to operability and effectiveness concerns from the project
sponsor. The remaining 3 alternatives, low-fixed crest barrier, electrical only barrier, and Obermeyer
adjustable low crest barrier were evaluated and modeled.



Low Fixed-Crest Barrier

The low fixed-crest barrier alternative utilizes the weir crest as the primary barrier for sea lamprey
migration. Any sea lamprey that reaches the barrier is blocked from migrating upstream. The addition of
lip overhanging from the dam crest prevents lamprey from suctioning to the dam face to migrate over
the crest. The “low” designation is based on the crest height being less than the 10-year ACE plus 18"
elevation (high fixed crest alternative). Low fixed-crest barrier alternatives were modeled using many
flow frequencies below the 10-year ACE: the 25%, 10%, 5% and 2% exceedance flows during sea
lamprey migration season plus 18”, and the 1-year, 1.5-year, and 2-year ACE plus 18”.

Since these barriers are designed to a lower flow frequency than the USFWS 10-year ACE plus 18”
requirement, a secondary barrier measure is required to prevent lamprey from migrating from the
design frequency up until the 10-year ACE frequency. The low fixed-crest barrier utilizes an electrical
barrier. Ideally the barrier will be installed laterally on the crest of the weir. The exact location of the
barrier will be determined during the detailed design phase. If the electric barrier cannot be place on
the crest of the fixed barrier it will be placed on the downstream side if the fixed barrier. When flows
exceed the design frequency of the low crest barrier and the 18” of separation between the tailwater
and the crest is lost, the electrical barrier is activated, electrifying the water column, and preventing sea
lamprey (and other fish species) from migrating upstream over the weir. Figure9 shows the plan and
section views of a low fixed-crest barrier.
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Figure 9. Plan view and profile view of a low-fixed crest/electrical sea lamprey barrier design in Conneaut Creek.

Obermeyer or Adjustable Low Crest Barrier

The Obermeyer or adjustable low crest operates similar to the low-fixed crest barrier, except the barrier
can be lowered when not needed to prevent lamprey passage. Outside of lamprey migration season, the
Obermeyer barrier is lowered allowing Conneaut Creek to flow freely with no impoundment. During
lamprey migration season, the barrier can be raised to maintain at least 18 inches of separation with the
tailwater at the design flood condition. Once the Obermeyer is fully raised and the 18 inches of
separation is lost, the electric barrier is activated. The Obermeyer could be lowered in these conditions.



This reduces water surface elevation impacts at flows exceeding the barrier design frequency. The
electrical barrier location will be determined during the detailed design phase. It may be placed at the
top of the adjustable barrier or may need to be installed within the base of the adjustable barrier
structure. Operational feedback received to this point indicates that the barrier will likely be left in place
throughout the lamprey migration season. This minimizes risk of bypass and limits operational costs.
The Obermeyer barrier will also include braces so that the barrier is not reliant on inflatable air bags to
maintain the crest height. The downstream side of the barrier will also include netting or grating to

prevent fish mortality in the area under the barrier. Figure 10 shows the plan and section of the
Obermeyer barrier without bracing and netting.
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Electrical Only Barrier

The electrical barrier operates without a raised crest and will have little to no impacts to WSE upstream
at all flows. A flat concrete sill across channel invert is constructed with the electrical barrier installed
along the top. As the primary barrier, the electricity is required to be activated at all times throughout
the sea lamprey migration season, as opposed to the other two alternatives where the electrical barrier
was only activated as a secondary measure once 18 inches of separation between the tailwater and
crest is lost. Figure 11 shows a plan and section view of the electrical only barrier alternative.
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The Obermeyer or adjustable low crest barrier in combination with an electric barrier has been selected
as the preferred alternative. See Figure 12 for a concept plan of the barrier at the Griffey Road site.

Figure 12: Concept View of TSP at Griffey Road.



Fish Passage Alternatives

Fish passage is a critical feature of each barrier considered in Conneaut Creek. Most significantly,
Conneaut Creek is home to a large Steelhead Trout run from Lake Erie extending upstream of the
potential barrier locations. Fish passage must be implemented for the project to ensure Steelhead and
other native fish species are able to move upstream past the sea lamprey barrier. The primary method
of passage will be trap and sort. This allows for both fish and sea lamprey to enter the trap, where the
lamprey are removed, and native fish allowed to continue upstream. Removing the lamprey not only
prevents them from accessing spawning territory upstream of the barrier, but also stops them from
potentially finding spawning success downstream as well. The trap requires manual sorting by personnel
during the lamprey spawning run (March — June). Outside this season, the trap can be removed so no
sorting is required, and fish are free to move upstream.

In order for fish to move upstream past a barrier, a fishway will be required in conjunction with a trap
and sort design. Potential fishway types utilized on Conneaut creek include vertical slot, denil, and
nature-like bypass fishways. A denil fishway design uses angled baffles within a steep sloped ramp. The
baffles dissipate the kinetic energy of flow and allow fish to move upstream through the denil. These
fishway types are usually used for steep slopes and therefore require less length and a smaller footprint.
Vertical slot fishways utilize a series of pools with slotted entrances to each pool that extend to the
bottom of the fishway channel. This accommodates a variety of fish and other aquatic species to move
upstream through the slots and rest in the pools. Nature-like bypass fishways are a constructed channel
designed to mimic a typical instream habitat and channel characteristics. The sloped channel design
utilizes stepped pools created by weirs or boulders to allow fish to move upstream. These fishways
require shallower slopes and therefore require more length and a larger footprint.

The preferred fish passage design is discussed in more detail in the hydraulic appendix. The particular
fish passage feature will be determined during the detailed design phase.

Tentatively Selected Plan - Summary

Site - Site selected is the Griffey Road location just downstream of the bridge over Conneaut Creek. See
figure 12. This location has a shale creek bottom that is expected to be excavatable by typical
construction equipment. The site is accessible from right side bank from property owned by the State of
Pennsylvania. This allows for permanent access to one side of the barrier. The left side bank is owned by
an individual amenable to the project. These factors along with the hydrology discussed in the hydraulic
appendix make this the most feasible site for the lamprey barrier. Further investigations related to the
soil and rock on site will be conducted during the detailed design phase for this project.

Barrier Type — An Obermeyer or adjustable crest barrier in combination with electric barrier is the
selected alternative. Several factors were weighed in making this selection and are described in detail
through this report. During the detailed design phase, the design team will consider the best location for
the electric barrier, measures to prevent fish mortality under the adjustable crest barrier, and bracing
details for the adjustable crest to ensure the barrier functions as intended. It is likely that parasitic
electrical arrays will be needed on each side of the new barrier to prevent stray current from causing
corrosion on nearby structures and utilities. The need to use these arrays will be determined during
detailed design.



Barrier Height — The Obermeyer or adjustable crest barrier will be approximately 5 feet in height above
the current creek bed. This is based on hydraulic modeling. See further discussion in the hydraulic
appendix.

Barrier Width — The barrier will be roughly 110 feet wide not including the abutments at each bank. The
intent is for the barrier to match the existing bank to bank width of the creek at the selected location. A
sample sketch of the assumed abutments are included as Sheets 103, 301 and 302 for the north and
south L-wall abutments.

Type of fish passage — Trap and sort will be used to pass fish and remove lamprey. A slotted fishway will
also be considered during the detailed design phase. Currently the plan is to not include a fishway for
fish passage. The barrier will be lower to approximately match the current creek bottom when lamprey
are not running upstream. This will allow other fish species to pass the barrier during different times of
the year. A jumping pool may also be included with the barrier. The size and effectiveness of a jumping
pool will be investigated during the detailed design phase.

Portage — Conneaut Creek is used for paddle sports and portage features will be looked at during the
detailed design phase. The current plan is for users to pull out of the water before reaching the barrier,
make their way up to the road, cross Griffey Road and then return to the creek. Features such as ramps,
stairs, etc. will be considered.
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1.Introduction

Conneaut Creek, located in Northeast Ohio and Northwest Pennsylvania, is a known sea lamprey
spawning stream. Currently lampricide is deployed to help control and reduce sea lamprey populations
in Conneaut Creek, Lake Erie, and the rest of the Great Lakes. This feasibility report by the United States
Army Corps of Engineers (USACE), in coordination with the Great Lakes Fishery Commission (GLFC),
United States Fish and Wildlife Service (USFWS), Pennsylvania Fish and Boat Commission (PFBC),
Pennsylvania Department of Environmental Protection (DEP), and Pennsylvania Sea Grant, developed
barrier alternatives intended to reduce the use of lampricide and increase the efficiency of sea lamprey
control within Conneaut Creek. The objective of this appendix is to summarize the hydrologic and
hydraulic analyses performed, document data and key assumptions, describe sea lamprey barrier
alternatives considered, and compare existing conditions in Conneaut Creek to the alternatives
considered.

2.Hydrology

2.1 Watershed Description

The Conneaut Creek watershed is oriented primarily north to south in the upper corners of
Northwestern Pennsylvania and Northeastern Ohio (Figure 1). The main stream in the basin, Conneaut
Creek, is a direct tributary to the Great Lakes watershed where it drains 191 square miles into Lake Erie
at the city of Conneaut, Ohio. The creek drains 153 square miles in Crawford and Erie County,
Pennsylvania and 38 square miles in Ashtabula County, Ohio. The mainstem of Conneaut Creek is
approximately 68 miles from its headwaters to the confluence with Lake Erie. Major tributaries to
Conneaut creek include Stone Run, Temple Creek, Mud Run, Fish Creek, and East and West Branch
Conneaut Creek. No dams currently exist on the mainstem Conneaut Creek, with all 68 miles free
flowing to Lake Erie.

Conneaut Creek and its associated tributaries exemplify high quality stream habitat and high biological
species diversity. The watershed can be characterized by extensive forested stream corridors and overall
good water quality. Additionally, the watershed provides an important fishery of local and statewide
importance.
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Figure 1. Conneaut Creek Watershed Located in Northeastern Ohio and Northwestern Pennsylvania.
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2.2 Soils and Geology

The Conneaut Creek watershed extends from the lake plain of Lake Erie into sloping upland south of the
lake. The bedrock of the watershed is classified as Devonian age shale, underlaying layers of clay and silt
soils (Taylor, 1960). A profile of the geologic formations beneath the Conneaut basin is shown in Figure 2
(Pree, 1960). The upland portion of Conneaut creek, which consists of all of the Pennsylvania portion of
the watershed and part of the Ohio portion, is formed from an end moraine, where soils are classified as
Ashtabula till: a silty clayey till from the lake region (Roloson, 2005).
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Figure 2. Conneaut Creek Basin Cross Section Showing Geologic Formations (Pree, 1960)

Conneaut Creek lies within a relatively narrow and steep valley cutting through layers of shale that
define the valley walls (Figure 3). The upper reaches of the river exhibit a shallower gradient and wider
floodplain than lower reaches, where at about river mile 28 the gradient of the creek becomes steeper
and the valley well defined. Exposed shale bedrock can be observed in many areas of the creek,
particularly downstream of river mile 28, with well-defined pool-riffle structure and excellent floodplain
access.
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Figure 3. Exposed Shale Bedrock Wall on the Left Bank of Conneaut Creek, Downstream of Route 6N.

Observations made of the floodplain and the riparian zone revealed diverse vegetation with floodplain
benches and wetlands transitioning from willows, grasses, and shrubs to mature deciduous forest.
Preliminary bed sampling identified large, channery-like, cobble sized stones and sandy pools in addition
to the exposed bedrock channel bottom. In general, observations moving further upstream favored a
slight reduction in stream quality as the stream gradient decreased, with less in-stream structure, a
more uniform bed material, and less evident floodplain connections.

2.3 Land Use

The Conneaut Creek watershed is primarily forested and agricultural land with little development or
industry. The largest developed area is the city of Conneaut at the most downstream extent of the
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watershed. Conneaut Creek also passes through the small communities of Albion, Springboro, and
Conneautville, Pennsylvania. Analysis of land cover data from the Multi-Resolution Land Characteristics
(MRLC) Consortium’s National Land Cover Database (NLCD) shows the Conneaut Creek watershed to be
classified as only 9% developed land in 2019 (NLCD, 2019). The rest of the watershed is classified as 50%
forested, 29% pasture or agricultural land, and 12% wetlands/open water. Figure 4 shows the spatial
distribution of characterized land use within the watershed. This data also shows a less than 0.5%
change to developed land from 2001 to 2019.

The sparse development within the watershed benefits the riparian habitat and in-stream conditions of
Conneaut Creek, both of which are considered high quality. From the NLCD data, approximately 84% of
the Federal Emergency Management Agency (FEMA) Zone A floodplain, which represents the
approximate 1% Annual Chance Exceedance (ACE) floodplain, is classified as forested or wetlands (48%
forest, 36% wetland). Only 4% of the floodplain is developed and the remaining 12 percent is
pasture/agricultural land. The high-quality riparian zone and stream corridor was identified not only
from landcover and aerial imagery data analyses, but also field observations of the creek. Figure 5 and
Figure 6 show stream conditions within the watershed several miles upstream from the Ohio-
Pennsylvania border. Additionally, 21 miles of the 24.5 miles of Conneaut Creek within Ohio have
received state scenic river designation and of the 21 scenic river miles, 16.4 are designated as wild
(ODNR, 2021).
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Figure 6. Conneaut Creek Near Griffey Road, Looking Upstream.
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2.4 Climatology

The climate in the Conneaut Creek watershed is largely influenced by the proximity to Lake Erie,
experiencing warm summers and cold winters. High summer temperatures are around 80°F and winter
low temperatures around 18°F. Average annual temperature is approximately 50° F (NRCC, 2021). The
Conneaut Creek watershed experiences 40 — 45 inches of precipitation yearly, and over 100 inches of
snowfall per year (NRCC, 2021). A climate change assessment was performed for the Conneaut Creek
watershed summarizing the past and projected climate within the watershed (see Climate Change
Analysis below).

2.5 Floodplains & Flooding

The largest flood of record on Conneaut Creek occurred on January 22, 1959, where 17,000 cfs was
recorded at the Conneaut Creek gage with a resulting gage height of 11.70 feet. This event can be
described as larger than the 1% ACE (100-year frequency event) today. However, this gage height was
only the second highest on record; a gage height of 12.94 ft was recorded on March 04, 1934. It is noted
that this height was affected by backwater, presumably from a very high lake stage at Lake Erie.

A FEMA Flood Insurance Study (FIS) was conducted for the city of Conneaut with a Flood Insurance Rate
Map (FIRM) illustrating the Zone AE floodplain. A floodplain marked as “Zone AE” denotes a detailed
hydraulic study has been performed to determine the 1% ACE floodplain and floodway along with 0.2%
ACE (500-year frequency) floodplain. Upstream of this study, the majority of the floodplain within the
watershed is marked as “Zone A” as no detailed studies have been performed and the 1% ACE floodplain
is determined using approximate methods. Other small portions of Conneaut Creek with Zone AE
delineated are the communities of Springboro and Conneautville. Figure 7 shows the FEMA 1% ACE
floodplain within Conneaut Creek.

Given the largely undeveloped watershed and floodplain, significant damages from extreme storm
events on Conneaut Creek are unlikely. Large portions of Conneaut Creek are contained within the steep
carved out valley, containing all the flood flow in a relatively narrow floodplain. The likelihood of flood
impacts increases upstream, where the channel slope decreases, and the floodplain widens. Farm fields
and even a few dwellings are visible within the FEMA Zone A floodplain in the upper reaches. In addition
to the increased flooding hazard from high lake levels, reports for potential ice jam flooding at bridges in
the city of Conneaut have also been issued. Due to the degree of forested floodplain, floatable debris
jams at bridges could also be a flooding hazard within the watershed.

18



Legend

Zone A

P Zone AE

Conneaut Creek Watershed

51 Caharines =)

Clariel ol

Conneaut Creek Watershed:
FEMA 100 Year ACE Floodplain

Dale Bawed: T2TR0TN
Tirrss Saveed. 532 20 Pl

GLFER Conneaut Creek Sea Lamprey Barier
Eria County, Pennsylvania

Figure 7. FEMA 1% ACE (100-Year) Floodplain Zones along Conneaut Creek.

19



2.6 Flow Frequency

A USGS stream gage, USGS 04213000 Conneaut Creek at Conneaut OH, is located on Conneaut Creek at
Keefus Road in the city of Conneaut with a drainage area of 175 square miles (Figure 8). Using this
stream gage, a hydrologic analysis for the Conneaut Creek was performed using USGS Bulletin 17C log-
Pearson Type Il distribution (England, 2018). The gage has 85 years of peak flow data on Conneaut
Creek from 1923 to 2020, with a gap in the data from 1936-1950.

A climate change analysis for Conneaut Creek found a statistically significant downward trend in
streamflow from 1950 to 2020 (see 7.3 First-order Statistical Analysis: Site Specific Trends and Non-
Stationarity Detection). Despite this trend, the full period of record (POR) was used to perform
hydrologic analysis as resulting flow frequencies are more conservative for designing the sea lamprey
barrier. That is, if flow frequencies decrease over time, designing a barrier to the full POR flow
frequencies will provide higher protection.

The resulting Bulletin 17C ACE flows at the gage were used to estimate the peak flows at ungaged
project sites upstream, in accordance with Koltun, 2019. The resulting ACE flows for Conneaut Creek at
the USGS gage and upstream near the Pennsylvania-Ohio state line and near Route 6N are shown in
Table 1. These flow frequencies were used in the HEC-RAS model as flow change locations.
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Figure 8. USGS Gage 04213000 Conneaut Creek at Conneaut OH Location Relative to the Study Areas
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Table 1. Computed Annual Chance Exceedance Flows at USGS 04213000 and Conneaut Creek near Griffey Road.

50% (2 Year) 5,942 4,999 4,897
20% (5 Year) 8,579 7,340 7,230
10% (10 Year) 10,330 8,945 8,842
4% (25 Year) 12,550 10,995 10,910
2% (50 Year) 14,120 12,559 12,495
1% (100 Year) 15,840 14,109 14,069
0.2% (500 Year) 19,670 17,813 17,813*
*Regression equations produced a slightly higher flow (17,844 cfs) at PA Route 6N than at PA/OH State

Percent exceedance flows during the sea lamprey migration and steelhead migration seasons were also
calculated. The percent exceedance flow is the flow rate that is exceeded X percent of the time in a
selected period, in this case migration seasons. Sea lamprey migration season was defined from March
1%t to July 31° and steelhead migration season from August 1% to February 28™. These flows were used

to develop barrier and fishway designs.

Sea Lamprey migration percent exceedance flows were incorporated into the HEC-RAS model to inform
barrier height requirements based on WSE’s at particular percent exceedances and locations. Figure 9
and Figure 10 show the log distribution of the percent exceedance flows for the sea lamprey and
steelhead migration seasons, respectfully, using instantaneous flow data at USGS gage 04213000 for the
period of record (1990-2022). Percent exceedance flows are listed in Table 2.

According to the USFWS (2017) “Fish Passage Engineering Design Criteria”, the low design flow may be
taken as the flow in the river that is exceeded 95% of the time during the migratory period.
Subsequently, the high design flow may be taken as the flow that is exceeded 5% of the time. These
flows were calculated for the migration season to help inform design of any fishway features included as
part of the sea lamprey barrier design. The 95% and 5% exceedance flows during the steelhead
migration season were calculated to be 8 cfs and 1340 cfs, respectively.
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Table 2. Percent Exceedance Flows in Conneaut Creek from Instantaneous Flow Data at USGS Gage 04213000: Conneaut Creek
at Conneaut OH, for Sea Lamprey and Steelhead Migration Seasons

1 2,760 2,930
2 2,210 2,310
3 1,820 1,910
5 1,290 1,340
10 734 759
15 515 545
20 402 425
25 330 340
30 277 282
40 195 199
50 142 125
60 102 69
70 74 40
75 62 31
80 49 23
85 39 17
90 28 12
95 17 8
97 13 7
98 11 5
99 9 4

3.Hydraulics

3.1 HEC-RAS Model Development

USACE Buffalo District developed a one-dimensional hydraulic model of Conneaut Creek using the
USACE Hydrologic Engineering Center’s River Analysis System (HEC-RAS). The model was developed
using version 6.2 of the software. The model geometry was developed within RAS Mapper using built in
GIS tools to delineate channel centerlines, bank stations, flow paths and cross sections. All elevations
are referenced in the North American Vertical Datum of 1988 (NAVD88) and the projected coordinate
system is NAD 1983 Pennsylvania State Plane North (FIPS code = 3701, units = feet).

The terrain data used to model the overbank flow, collected in 2019 by the United States Geological
Survey (USGS), has a spatial resolution of 2.5 feet. Bathymetric survey data of Conneaut Creek was
obtained by the USACE Buffalo District survey team in the summer of 2022. This was data comprised of
32 cross sections and 5 bridges within the study reach. Of the 5 bridges, 2 of them (Brown Road and
McKee Road) were modeled as inline structures as the bridge decks are no longer existing and only the
abutments remain. Figure 11 shows the 1D HEC-RAS model domain and terrain data.
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The bathymetric data was incorporated at all surveyed cross sections to create a channel only surface
for Conneaut Creek. This surface was incorporated into the LiDAR terrain data to create a final terrain
for accurate mapping and modeling utilizing additional cross sections that were not surveyed. Cross
section spacing was determined based on the channel slope to be approximately 1000 — 1500 ft per
cross section. Due to lack of rights of entry to survey all required cross sections, several additional cross
sections were required to achieve the appropriate spacing. The added cross sections incorporate the
channel only surface created from the bathymetric surveyed cross sections, which is an interpolated
surface between surveyed cross sections. Figure 12 shows a representative cross section of the
Conneaut Creek channel and floodplain within the study reach.

The downstream boundary condition for the 1D model is the normal depth with a slope of 0.0016. This
slope was taken from the modeled energy grade line slope at the downstream boundary. The location of
the downstream boundary condition, along with the relatively steep slope of the channel upstream,
provided sufficient distance from the study reaches such that they would not be impacted by any errors
produced by this boundary condition. A sensitivity analysis on normal depth slope was performed to
ensure the energy grade line slopes of the modeled flow profiles did not have a significant impact on
WSE at the boundary and extending upstream. Additionally, modeled downstream boundary condition
is not impacted from any backwater effects downstream. Both ACE flow frequencies in Table 1 and
several percent exceedance flows listed in Table 2 were used for the steady flow data in the model. Flow
change locations at PA Route 6N and the PA/OH state line were included.

Figure 11. 1D HEC-RAS Model Domain and Terrain.
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Figure 12. Typical Cross Section of Conneaut Creek Channel and Floodplain within the Study Reach with 1% ACE WSE.

3.2 Terrain

Terrain data from the United States Geological Survey (USGS) obtained from the Pennsylvania
Geospatial Data Clearinghouse was used to create the terrain data in the HEC-RAS model. The data was
collected between fall 2019 and spring 2020 using LiDAR, or Light Detection and Ranging, technology to
get elevation points that were stored in 10,000 ft by 10,000 ft blocks. The raw LiDAR data was processed
and filtered to remove LiDAR points on elevated features such as vegetation, buildings, cars, etc. in
order to create a bare earth surface meeting the accuracies required for contour generation. These
blocks of raster digital elevation models (DEMs) with horizontal ground resolution of 2.5 ft were
mosaiced together to create a terrain for the study area.

3.3 Calibration

Channel and overbank Manning’s ‘n’ values were estimated from in field observations along the study
reach of Conneaut Creek. A channel Manning’s ‘n’ value of 0.035 was chosen, representing a clean,
straight channel with stones and shoals, consistent with what was observed along the study reach
(Chow, 1959). Overbank Manning’s ‘n’ values are 0.08, representing heavy stands of timber with few
downed trees, little undergrowth, and branches above the flood stage. This land cover description
matches up well with not only field observation, but also the NLCD land cover classifications mentioned
above, with 48 percent of the floodplain classified as forested and 36 percent as wetland.
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In FEMA FIS # 39007CVO000B for Ashtabula County, Ohio a detailed study was performed on the lower
reaches of Conneaut Creek (FEMA, 2019). Manning’s ‘n’ values for this study range from 0.015 — 0.030 in
the channel and 0.030 — 0.070 in the floodplain. These values provide some insight and justification for
the Manning’s ‘n’ values selected for the project reach. The portion of Conneaut Creek in the FIS study
(Figure 7) is the most urbanized of the entire watershed (Figure 4). It would be expected that the
floodplain is less densely forested, and the channel is less natural in the reach. Therefore, Manning’s ‘n’
values for the project reach compared to the FIS reach would likely be higher.

No known studies or high-water mark data was found when researching Conneaut Creek hydrologic
data. This data would provide observed data points to help with calibration of the HEC-RAS model.
Efforts to obtain high water mark data are being coordinated with USACE and PAFBC by monitoring
forecasted weather and flows within Conneaut Creek. In event of a significant flow event, water surface
elevations could be estimated by measuring from several bridges along the project reach. Using a known
elevation, like the bridge deck, the WSE at that point would be estimated. Areas of interest are the
Griffey Road Bridge, the Route 6N Bridge, the McKee Road Bridge abutments, and the Summerville Road
Bridge. This data will aid in calibration of the 1D HEC-RAS model.

In lieu of any calibration data at present, a sensitivity analysis was performed under different Manning’s
conditions. Manning’s ‘n’ values were increased to the maximum reasonable values for overbanks (0.16
= heavy stand of timber, a few down trees, little undergrowth, with flood stage reaching the branches).
The results showed variable increases in WSE spatially throughout the model, with the differences
increasing as ACE flows increased. Some areas showed minor decreases as well. The increases in WSE
with the higher Manning’s ‘n’ value were greater than 1.0 ft in some areas for the 1% ACE flow. Figure
13 and Figure 14 show the 1% ACE and 0.2% ACE, respectively, inundation boundaries under
recommended Manning’s ‘n’ values compared to the increased maximum reasonable overbank values.

Figure 13. 1% ACE Inundation Boundaries for Recommended Manning’s n Values (Green) to Max Manning’s n Values (Blue)
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Figure 14. 0.2% ACE Inundation Boundaries for Recommended Manning’s n Values (Orange) to Maximum Manning’s n Values
(Blue)

However, due to the lack of better calibration data, the Manning’s ‘n’ values were kept at the original
values (0.035 channel, 0.08 overbanks) as we found these values more representative of actual
conditions on the ground. Additionally, the changed Manning’s ‘n’ value for existing conditions would
also be applied to with barrier conditions, so we would expect increases due the project be similar
regardless of which Manning’s values were chosen. The impacts of the increased Manning’s ‘n’ on
inundation were also considered. While the higher values yielded greater WSE's, the impacts were
minimal to inundation extent due to the topography in the floodplain and steep valley containing
Conneaut Creek. Within the project reach, the increased Manning’s ‘n’ values did not place any
structures within the floodplain with a sea lamprey barrier in place. Table 3 shows a comparison of WSE
at Brown Road and Griffey Road under the recommended overbank Manning’s ‘n’ Scenario (n = 0.08) to

the high calibration overbank manning’s ‘n’ scenario (n = 0.16) for all modeled flow frequencies.
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Table 3. Comparison of WSE at Brown Road and Griffey Road Under Recommended Overbank Manning’s ‘n’ Scenario (n = 0.08)
to High Calibration Overbank Manning’s ‘n’ Scenario (n = 0.16) for All Modeled Flow Frequencies

95% Exceedance 7 777.85 777.85 790.12 790.12
25% Exceedance 330 779.68 779.68 792.40 792.40
10% Exceedance 735 780.88 780.88 793.48 793.48
5% Exceedance 1200 781.91 781.92 794.46 794.46
99% ACE 1375 782.25 782.26 794.72 794.72

2% Exceedance 1900 782.86 783.03 795.46 795.46
67% ACE 3816 785.04 785.38 797.33 797.34
50% ACE 4897 785.88 786.45 798.15 798.19
20% ACE 7230 787.57 788.39 799.31 799.51
10% ACE 8842 788.57 789.56 800.02 800.33

4% ACE 10909 789.69 790.88 800.78 801.24

2% ACE 12495 790.47 791.80 801.31 801.89

1% ACE 14069 791.17 792.66 801.80 802.48
0.2% ACE 17813 792.73 794.54 802.79 803.18

3.4 Existing Conditions

Using the model geometry and flow data described above, the existing conditions for Conneaut Creek
were modeled. This data serves as a baseline for comparison to the sea lamprey barrier alternatives
modeled. The impacts on WSE, inundation, channel velocity, etc. from the construction of the sea
lamprey barrier relative to existing conditions within Conneaut Creek were analyzed below within this
appendix. Additionally, since the floodplain is a FEMA Zone AE and no detailed study has been
performed, the modeled 1% ACE floodplain is the effective existing conditions floodplain that will be
used to determine FEMA flood insurance implications associated with construction of the project. Figure
15 and Figure 16 show the modeled existing conditions 1% ACE floodplain within the study reach. Table
4 shows the existing conditions WSE’s within the model for all flows analyzed.

28



Y
Existing Conneaut Creek 1% ACE
Floodplain Within Study Area

1% ACE Floodplain

. 1BITR

Qo

Conneaut Sea Lamprey Bamier
Erie County, Pennsylvania

Figure 15. Existing Conditions 1% ACE Floodplain and Associated Depth of Flow Within Study Area

Table 4. Existing Conditions WSEs for All Evaluated Flows Within the Study Area

95% Exceedance 7 765.10 777.85 790.12 798.30
25% Exceedance 330 767.09 779.68 792.40 800.60
10% Exceedance 735 768.09 780.88 793.48 801.85
5% Exceedance 1200 768.99 781.91 794.46 802.91
99% ACE 1375 769.28 782.25 794.72 803.25

2% Exceedance 1900 770.17 782.86 795.46 804.14
67% ACE 3816 771.96 785.04 797.33 806.45
50% ACE 4897 772.70 785.88 798.15 807.41
20% ACE 7230 774.17 787.57 799.31 809.15
10% ACE 8842 775.01 788.57 800.02 810.21

4% ACE 10909 775.97 789.69 800.78 811.44

2% ACE 12495 776.83 790.47 801.31 812.32

1% ACE 14069 777.39 791.17 801.80 813.16
0.2% ACE 17813 778.59 792.73 802.79 815.06
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4. Analysis of Alternatives

4.1 Barrier Location Criteria
The following criteria were used to evaluate the suitability of each potential barrier location:

Length of creek protected — Conneaut Creek will still need chemical treatment for sea
lamprey post barrier implementation. However, this treatment will occur downstream
of the barrier. The further downstream the barrier is located, the less stream miles
requiring chemical treatment and more stream miles upstream protected by the barrier.
Therefore, site locations further downstream are preferred over sites upstream.

Structure height required —the USFWS has provided a standard flood event, the 10-year
frequency flood event (10% ACE event), that the lamprey barrier should be effective
until. To achieve this level of protection, the barrier crest must be 18 inches above the
10% ACE tailwater elevation (Figure 17). The extra 18 inches provides additional
separation from the headwater to ensure migration of sea lamprey is blocked at this
flood frequency. As the structure height required to meet this 10% ACE plus 18 inch
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required increases, the area inundated upstream of the dam at baseflow increases. The
locations that minimize barrier height and therefore minimize the baseflow inundation
are more preferrable for the barrier.

e Number of parcels impacted — Similar to the inundation, the number of parcels
impacted by construction of a barrier at each site was considered. Barrier locations that
impact less parcels, both at baseflow and during flood conditions, are preferred.

e Accessibility — The access to barrier locations is an important consideration for
construction, real estate implications, operation and maintenance, etc. For these
reasons, barrier locations were primarily identified at bridges and roadways. Preferred
locations are easily accessible from public roadways and have the least amount of
impacts to private property.

15 cm
Overhanging Lip

Headwater Elevation (HW)

Tailwater Elevation (TW)

Figure 17. Diagram of typical fixed-crest sea lamprey barrier illustrating the difference between hydraulic head and vertical
differential between barrier crest and tailwater elevation (AHcrest = 18 inches). Source: Zielinski et al, 2019

4.2 Site Selection

Initial investigations identified four potential locations for a sea lamprey control barrier within the
Pennsylvania portion of Conneaut Creek. These sites were Brown Road, Griffey Road, Route 6N, and
McKee Road (Figure 18). Sites further upstream were evaluated during the FID but determined to be
infeasible based on required structure heights and the amount of inundation associated with the
structure. The floodplain tends to be wider and the slope of the creek less steep in these upstream
reaches, which caused more inundation associated with lamprey barriers.
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Figure 18. Conneaut Creek Preliminary Sea Lamprey Barrier Locations

The HEC RAS model of Conneaut Creek was used to narrow down the proposed barrier locations with
the 10% ACE flow elevation modeled under existing conditions. The required 18 inches of separation
was added to the modeled water surface elevation at each site location to determine an approximate
barrier height. Using this barrier height elevation with terrain contour data in ArcGIS, the impacts of the
structure at still water conditions, that is permanent inundation at baseflow, were analyzed based on
the barrier criteria listed above.

After further evaluation two sites were determined to be most suitable for the structure: Brown and
Griffey Road. Based on the required structure heights at McKee Road and Route 6N, the level of
inundation and parcels impacted was determined to less suitable compared to the sites further
downstream. The Brown Road and Griffey Road sites also protect more miles of stream from chemical
treatment against sea lamprey.

4.2.1 Brown Road Site

Brown Road is an old road over Conneaut Creek approximately 1.75 river miles from the
Pennsylvania/Ohio state line. The bridge no longer exists, but concrete abutments on left and right
banks are still in place. A sea lamprey barrier at this location would benefit from using the existing
abutments from the original bridge as its own, placing the barrier in between them (Figure 19). A barrier
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at this location would be approximately 115 ft long. The LiDAR data indicates that the high ground on
right of bank, presumably the old roadway embankment, is above the 5% ACE (20-year frequency) flood
elevation and currently acts an encroachment within the floodplain. The left of bank however is much
lower and would require fill up to the 10% ACE plus 18-inch elevation to create a suitable embankment
for the barrier that also prevents upstream lamprey migration. The condition of the existing abutments
and embankments needs to be determined and some improvements may need to be made to ensure
they are structurally sound, but modeling indicates that they are currently loaded under high flow
conditions. Additionally, this location is located the furthest downstream, providing more protection
against sea lamprey than other sites on Conneaut Creek in Pennsylvania.

g
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Figure 19. Brown Road Sea Lamprey Barrier Location

4.2.2 Griffey Road Site

The Griffey Road bridge is located roughly 1.25 river miles upstream from the Brown Road site. A sea
lamprey barrier at this site would be placed just downstream of the bridge as shown in Figure 20. A
barrier at this location would be approximately 110 ft long. The barrier would utilize the existing bridge
abutment on the right of bank and tie into a steep, exposed shale wall on the left of bank. Placing the
barrier here helps minimize impacts to the WSE due to the significant encroachment to the floodplain
already created by the Griffey Road bridge. The roadway embankment is already loaded during out of
bank flow events but may need additional protection for seepage or permanent loading at toe of
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embankment due to a sea lamprey barrier. The parcel downstream of Griffey Road on the right of bank
is owned by a project partner (PFBC), therefore additional access and real estate benefits may exist at
this site.
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Figure 20. Griffey Road Sea Lamprey Barrier Location

4.3 Sea Lamprey Barrier Alternatives

A focused array of alternatives was developed that identified 5 primary barrier types: high-fixed crest,
electrical only, low-fixed crest, Obermeyer adjustable low crest, and Inflatable adjustable low crest. The
high-fixed crest barrier alternative (10% ACE plus 18-inch crest elevation) was screened out due to the
unacceptable amount of inundation (at baseflow and flood flows) that barriers at this height would
create. The 10% ACE plus 18-inch crest translates to barrier heights greater than 12 feet, which would
result in tens of acres (40 plus depending on barrier location) of inundation permanent inundation from
the impoundment created. The inflatable adjustable low crest barrier was also screened out due to
operability and effectiveness concerns from the project sponsor. The remaining 3 alternatives, low-fixed
crest barrier, electrical only barrier, and Obermeyer adjustable low crest barrier were evaluated using
HEC-RAS modeling.
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4.3.1 Low Fixed-Crest Barrier

The low fixed-crest barrier alternative utilizes the weir crest as the primary barrier for sea lamprey
migration. Any sea lamprey that reaches the barrier is blocked from migrating upstream. The addition of
lip overhanging horizontally from the dam crest prevents lamprey from suctioning to the dam face to
migrate over the crest, which has been observed (Zielinski et al, 2019). The “low” designation is based
on the crest height being less than the 10% ACE plus 18-inch elevation (which is the high fixed crest
alternative). Low fixed-crest barrier alternatives were modeled in HEC-RAS using many flow frequencies
below the 10% ACE for the crest elevation: the 25%, 10%, 5% and 2% exceedance flows during sea
lamprey migration season plus 18 inches, and the 99% (1-year), 67% (1.5-year), and 50% (2-year) ACE
plus 18 inches.

Since these barriers are designed to a higher flow frequency (lower flow) than the USFWS 10% ACE plus
18-inch requirement, a secondary barrier measure is required to prevent lamprey from migrating from
the design frequency up until the 10% ACE frequency. The low fixed-crest barrier utilizes an electrical
barrier installed laterally on the weir crest. Once flows exceed the design frequency and the 18 inches of
separation between the tailwater and the crest is lost, the electrical barrier is activated, electrifying the
water column, and preventing sea lamprey (and other fish species) from migrating upstream over the
weir. Figure 21 shows the plan and profile views of a low fixed-crest barrier in Conneaut Creek.

Table 5. Modeled Low Fixed-Crest Barrier Alternatives and Associated Crest Elevations

25% Exceedance + 18" 330 781.50

10% Exceedance + 18" 735 782.50

5% Exceedance + 18" 1200 783.50

Brown Road 99% ACE + 18" 1375 783.75
2% Exceedance + 18" 1900 784.25

67% ACE + 18" 3816 786.5

50% ACE + 18" 4897 787.5

25% Exceedance + 18" 330 794.00

10% Exceedance + 18" 735 795.00

5% Exceedance + 18" 1200 796.00

Griffey road 99% ACE + 18" 1375 796.25
2% Exceedance + 18" 1900 797.00

67% ACE + 18" 3816 798.75

50% ACE + 18" 4897 799.75
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Figure 21. Plan view and profile view of a low-fixed crest/electrical sea lamprey barrier design in Conneaut Creek.

4.3.2 Obermeyer Adjustable Low Crest Barrier

The Obermeyer adjustable low crest barrier operates similar to the low-fixed crest barrier, except the
crest height is able to adjust to different flow conditions or adjust seasonally. Outside of lamprey
migration season, the Obermeyer barrier is uninflated allowing Conneaut Creek to flow freely with no
impoundment. During lamprey migration season, the barrier can be operated in two different fashions.
First, the crest can be raised or lowered with the creek stage to maintain 18 inches of separation with
the tailwater. Once the Obermeyer is fully inflated or raised and the 18 inches of separation is lost, the
electric barrier is activated, and the Obermeyer can lower to the uninflated position. This reduces water

surface elevation impacts at flows exceeding the barrier design frequency. Second, the Obermeyer can
be raised and physically braced at the 25% exceedance plus 18” elevation for the entire migration
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season, regardless of the tailwater elevation. Similar to the first method of operation, once the 18" of
separation is lost, the electrical barrier comes on, but the barrier remains up in the fixed position. This
provides additional protection against lamprey migration and reduces concerns associated with failure
of the Obermeyer’s pneumatic systems. The electrical barrier is placed at the base of the barrier, rather

than on top like the low-fixed crest barrier. Figure 22 shows a profile and plan view of the Obermeyer
adjustable low crest structure.
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Figure 22. Plan view and profile view of an Obermeyer adjustable low crest sea lamprey barrier design in Conneaut Creek.

Since the fully raised Obermeyer has a top elevation the same as the low fixed-crest barrier, the HEC-
RAS modeling of the alternatives is the same and the low fixed-crest results can be applied to both. If
the crest of the Obermeyer is lowered at high flows, the flood impacts associated with this alternative
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can be considered the same as the electrical only alternative. However, flood impacts were determined
considering the barrier stays raised for all flow frequencies beyond the 25% exceedance when the
electrical barrier activates (see Flood Impact Assessment), which is the more conservative approach in
determining project impacts.

4.3.3 Electrical Only Barrier

The electrical barrier operates with no crest and will have little to no impacts to WSE upstream at all
flows. A flat concrete sill across channel invert is constructed with the electrical barrier installed along
the top. As the primary barrier, the electricity is required to be activated at all times throughout the sea
lamprey migration season, as opposed to the other two alternatives where the electrical barrier is only
activated as a secondary measure once 18 inches of separation between the tailwater and crest is lost.
The electric only barriers at Brown and Griffey Road were modeled in HEC-RAS as a flat sill across
Conneaut Creek slightly above the channel invert elevation to evaluate impacts. Figure 23 shows a plan
view and profile view of the electrical only barrier alternative.
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Figure 23. Plan view and profile view of an electrical only sea lamprey barrier design in Conneaut Creek.

4.4 Fish Passage Alternatives

Fish passage is a critical feature of each barrier considered in Conneaut Creek. Most notably, Conneaut
Creek is home to a large Steelhead Trout run from Lake Erie extending upstream of the potential barrier
locations. Fish passage must be implemented for the project to ensure Steelhead and other native fish

species are able to move upstream past the sea lamprey barrier. The primary method of passage will be
trap and sort. This allows for both fish and sea lamprey to enter the trap, where the lamprey are
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removed, and native fish allowed to continue upstream. Removing the lamprey not only prevents them
from accessing spawning territory upstream of the barrier, but also stops them from potentially finding
spawning success downstream as well. The trap requires manual sorting by personnel during the
lamprey spawning run (March — June). The trap can be located at the upstream end of a fishway, or
downstream of the barrier requiring manual transport of fish upstream. Outside this season, the trap
can be removed or blocked so no sorting is required, and fish are free to move upstream.

In order for fish to move upstream past a fixed barrier, a fishway will likely be required in conjunction
with a trap and sort design. Potential fishway types utilized on Conneaut creek include vertical slot,
Denil, and nature-like bypass fishways. A Denil fishway design uses angled baffles within a steep sloped
ramp (Figure 24). The baffles dissipate the kinetic energy of flow and allow fish to move upstream
through the Denil. These fishway types are usually used for steep slopes and therefore require less
length and a smaller footprint. Vertical slot fishways utilize a series of pools with slotted entrances to
each pool that extend to the bottom of the fishway channel (Figure 24). This accommodates a variety of
fish and other aquatic species to move upstream through the slots and rest in the pools. Nature-like
bypass fishways are a constructed channel designed to mimic a typical instream habitat and channel
characteristics (Figure 25). The sloped channel design utilizes stepped pools created by weirs or boulders
to allow fish to move upstream. These fishways require shallower slopes and therefore require more
length and a larger footprint.

]

Figure 24. Illustration of a Denil Type Fishway (Left) and a Vertical Slot Type Fishway (Right). Source: FOA & DVWK, 1996
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Figure 25. Illustration of a Technical Fishway (Denil, Vertical Slot) vs. a Nature-Like Bypass Fishway. Source: FOA & DVWK, 1996

The selected fish passage design is discussed in more detail in the Tentatively Selected Plan section of
this appendix. The fishway design and trap and sort facility will be extensively analyzed during the design
phase of the project to ensure fish passage over the sea lamprey barrier. Fishway design criteria include
energy dissipation factor, velocity, slope, operation flows, etc., which will all be calculated and factored
into the design.

4.5 Results

At both barrier locations, 7 barrier elevations were modeled for the low fixed crest/Obermeyer
adjustable low crest barriers: the 2, 5, 10, 25 percent exceedance plus 18-inch barrier elevations and the
99% (1-year), 67% (1.5-year), and 50% (2-year) ACE plus 18 inches barrier elevations. These barriers
were added to the HEC-RAS model as inline structures. As mentioned above, the Brown Road site
required modifying the left overbank terrain to the 1% plus 18-inch elevation. This was added as part of
the inline structure weir/embankment. The electric only barrier was also modeled at both Griffey and
Brown Road sites. A low height inline structure was added across the channel invert to represent the sill
structure for the electrical barrier.

For each of these 8 barriers, a range of flows from the 95% to 2 percent exceedance flows and the 99%
to the 0.2% ACE flows was modeled. The 95% exceedance flow of 7 cfs was considered baseflow
conditions in Conneaut Creek. All 8 barrier elevations at each site were compared to existing conditions
at each site for all modeled flows.

Additionally, each parcel impacted at the Griffey Road and Brown Road sites was analyzed to determine
the increases in inundation (acres) and WSE (ft) and percent increases in inundation area from
implementation of the different barriers modeled. This information (not presented in this report) was
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shared with landowners during the feasibility study. A final analysis of impacts to landowners was
performed for the Tentatively Selected Plan (see below within Flood Impact Assessment).

Fish passage alternatives were not incorporated in the HEC-RAS modeling results during this phase of
the study. The fishway alternative, design, and spatial extents are largely unknown, but will be
extensively determined during the design phase of the study. Incorporating the fishway into the
modeling could have an impact on the modeling and result in larger increases in WSE. However, the fish
passage alternatives will be designed to limit upstream impacts as much as possible.

4.5.1 Low Fixed-Crest/Obermeyer Adjustable Low Crest Barrier

To analyze each site against the barrier criteria, 3 barrier design scenarios were chosen: the 67% (1.5-
year) ACE plus 18 inches (High Scenario), the 5% exceedance plus 18 inches (Medium Scenario), and the
25% exceedance plus 18 inches (Low Scenario). Table 6 summarizes the barrier heights and inundation
impacts at baseflow (95% exceedance flow) conditions for both the Griffey Road and Brown Road sites
for the 3 barrier design scenarios. The flow depths at existing conditions compared to the with barrier
scenarios were used to determine baseflow increases associated with the barrier immediately upstream
of the structure. Baseflow increases from existing conditions are largest immediately upstream of the
barrier and decrease upstream as distance from the barrier increases. Inundation acres, river miles, and
parcels were determined using ArcGIS to analyze computed HEC-RAS inundation boundaries.

For the Low Fixed-Crest Barrier Alternative, baseflow WSE and inundation impacts are considered
permeant impacts at each site. While the Obermeyer gates are operated seasonally, the impacts are
also considered permanent as they affect upstream properties for an extended portion of the year (5
months).

Table 6. Griffey and Brown Road Low Fixed-Crest/Obermeyer Adjustable Low Crest Barrier Design Scenario Impacts at Baseflow
(95% Exceedance Flow)

High (67% ACE + Brown Road 9.5 8.72 18.64 1.06 11
18") Griffey Road 9.7 8.7 22.48 1.01 16
Medium (5% Brown Road 6.5 5.73 9.62 1.06 11
Exceedance + 18") Griffey Road 7.0 5.96 10.78 0.81 12
Low (25% Brown Road 4.5 3.73 5.23 1.06 11
Exceedance +18") Griffey Road 5.0 3.97 3.2 0.37 7

4.5.1.1 Brown Road

Figure 26 - Figure 28 show the associated (permanent) baseflow inundation for the Brown Road site for
each barrier design scenario, and Figure 29 shows a comparison of all 3 scenarios. Figure 30 and Figure
31 show the impacts associated with the medium design scenario (5% exceedance plus 18 inches) at the
50% and 1% ACE flows compared to existing conditions, respectively. Table 7. shows all modeled low fix-
crest/Obermeyer adjustable low crest barriers impacts at the Brown Road site. Figure 32 shows the WSE
at all modeled low fix-crest/Obermeyer adjustable low crest barriers at Brown Road.
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The flow depths at existing conditions compared to the with barrier scenarios were used to determine
baseflow increases associated with the barrier immediately upstream of the structure. Baseflow
increases from existing conditions are largest immediately upstream of the barrier and decrease
upstream as distance from the barrier increases. Inundation acres, river miles, and parcels were
determined using ArcGIS to analyze computed HEC-RAS inundation boundaries.

o i i

Permanent Inundation Associated with
o m R g m% g Conneaut Creek Sea Lamprey Barrier Heights
r 1B D
Conneaut High Barrier "A"...""}."..""}‘.'m{ == Conneaut Sea Lamprey Barrier
me Height :&Tﬁ:ﬁ' Ere County, Pennsylvania

Figure 26. Permanent (Baseflow) Inundation for Brown Road Barrier — High Barrier Design Scenario Compared to Existing
Baseflow Conditions
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Figure 27. Permanent (Baseflow) Inundation for Brown Road Barrier — Medium Barrier Design Scenario Compared to Existing
Baseflow Conditions

44



X S o - T | i
— E 'y = — e A
e [
= 1 1
& L4 r
,-r"’.-r ‘-.-.._,-i
] { %
¥ ! :
o= 1 - L
Legend Permanent Inundation Associated with
o BrownRd Existing T Conneaut Creek Sea Lamprey Barrier Heights
Barrier Conditions o
Conneaut Low Barrier  [Mearaniirs e Conneaut Sea Lampray Barrier
oh, e RN i

Figure 28. Permanent (Baseflow) Inundation for Brown Road Barrier — Low Barrier Design Scenario Compared to Existing
Baseflow Conditions
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Figure 29. Comparison of Brown Road Barrier Design Scenarios Permanent Inundation
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Figure 30. 50% (2-Year) ACE Event with Brown Road Barrier — Medium Design Scenario Compared to Existing 50% ACE Event
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Figure 31. 1% (100-Year) ACE Event with Brown Road Barrier — Medium Design Scenario Compared to Existing 1% ACE Event

Table 7. Summary of Barrier Impacts Associated with All Modeled Barrier Heights at Brown Road

25% Exc. +18" 330 781.5 4.5 3.73 5.23 1.06 11
10% Exc. +18" 735 782.5 5.5 4.73 7.56 1.06 11
5% Exc. +18" 1200 783.5 6.5 5.73 9.62 1.06 11
99% ACE + 18" 1375 783.75 6.75 5.98 10.28 1.06 11
2% Exc. + 18" 1900 784.25 7.25 6.48 11.5 1.06 11
67% ACE + 18" 3933 786.5 9.5 8.72 18.64 1.06 11
50% ACE + 18" 4999 787.5 10.5 9.72 21.67 1.06 11
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Figure 32. Baseflow WSE at Brown Road for Each of the 7 Low Fixed-Crest/Obermeyer Adjustable Low Crest Barriers

4.5.1.2 Griffey Road

Figure 33 - Figure 35 show the associated inundation at baseflow (95% exceedance flow) for the Griffey
Road site for each barrier design scenario, and Figure 36 shows a comparison of all 3 scenarios. Figure
37 and Figure 38 show the impacts associated with the medium design scenario (5% exceedance +18
inches) at the 50% and 1% ACE flows compared to existing conditions. Table 8 shows all modeled low fix-
crest/Obermeyer adjustable low crest barriers impacts at the Griffey Road site. Figure 39 shows the WSE
at all modeled low fix-crest/Obermeyer adjustable low crest barriers at Griffey Road.

The flow depths at existing conditions compared to the with barrier scenarios were used to determine
baseflow increases associated with the barrier immediately upstream of the structure. Baseflow
increases from existing conditions are largest immediately upstream of the barrier and decrease
upstream as distance from the barrier increases. Inundation acres, river miles, and parcels were
determined using ArcGIS to analyze computed HEC-RAS inundation boundaries.
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Figure 33. Permanent (Baseflow) Inundation for Griffey Road Barrier — High Barrier Design Scenario Compared to Existing
Baseflow Conditions
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Figure 34. Permanent (Baseflow) Inundation for Griffey Road Barrier — Medium Barrier Design Scenario Compared to Existing
Baseflow Conditions
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Figure 35. Permanent (Baseflow) Inundation for Griffey Road Barrier — Low Barrier Design Scenario Compared to Existing
Baseflow Conditions
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Figure 36. Comparison of Griffey Road Barrier Design Scenarios Permanent Inundation
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Figure 37. 50% (2-Year) ACE Event with Griffey Road Barrier — Medium Design Scenario Compared to Existing 50% ACE Event
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Figure 38. 1% (100-Year) ACE Event with Griffey Road Barrier — Medium Design Scenario Compared to Existing 1% ACE Event

Table 8. Summary of Barrier Impacts Associated with All Modeled Barrier Heights at Griffey Road

25% Exc. +18" 330 794 5 3.97 3.2 0.37 7
10% Exc. +18" 735 795 6 4.96 6.7 0.55

5% Exc. +18" 1200 796 7 5.96 10.78 0.81 12
99% ACE + 18" 1375 796.25 7.22 6.21 11.83 0.82 12
2% Exc. + 18" 1900 797 7.97 6.96 14.51 0.84 14
67% ACE + 18" 3933 798.75 9.72 8.7 22.48 1.01 16
50% ACE + 18" 4999 799.75 10.72 9.71 27.37 1.16 16
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Figure 39. Baseflow WSE at Griffey Road for Each of the 7 Low Fixed-Crest/Obermeyer Adjustable Low Crest Barriers

4.5.2 Electric Only Barrier

The electric only barriers at Brown and Griffey Road modeled as a flat sill across Conneaut Creek slightly
above the channel invert elevation. Since main channel conveyance is maintained with this barrier,
minimal impacts to WSE upstream are incurred for all flow conditions modeled (95% exceedance to
0.2% ACE). The elevation of the overbanks was a modified where needed to the 10% plus 18-inch
tailwater elevation.

4.5.2.1 Brown Road

Minimal impacts at baseflow were observed due to the electric only barrier at Brown Road compared to
existing conditions (Figure 40). This increase in WSE is contained within the channel banks. Likewise, the
50% and 1% ACE events with the barrier vs. existing conditions show very minimal impacts to the
inundation (Figure 41 & Figure 42). The electric barrier at Brown Road required filling a large portion of
the left overbank to create an embankment at 10% ACE plus 18-inch elevation, which contributed to the
WSE increases.

56



Permanent Inundation Associated with
Brown Rd Exiating P Conneaut Creek Electric Only Sea Lamprey Barrier
O Barrier Conditiens """":IL
Conneaul -~ Electne Al_Esate_Fgurnd mad Conneaut Sea Lamprey Barrier
Creek & o sy T Enie County, Pennsylvania
" Parcels v Baved: 111238 400

Figure 40. Permanent (Baseflow) Inundation for Brown Road Electric Only Barrier Compared to Existing Baseflow Conditions
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Figure 41. 50% (2-Year) ACE Event with Brown Road Electric Only Barrier Compared to Existing 50% ACE Event
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Figure 42. 1% (100-Year) ACE Event with Brown Road Electric Only Barrier Compared to Existing 1% ACE Event

4.5.2.2 Griffey Road

No impacts at baseflow were observed due to the electric only barrier at Griffey Road compared to
existing conditions. The 50% and 1% ACE events with the barrier vs. existing conditions show very

minimal impacts to the inundation (Figure 43 & Figure 44). The electric barrier at Griffey Road required
modifying the model terrain to include an embankment extending downstream from the existing Griffey

Road embankment at the 10% ACE plus 18-inch elevation to tie into high ground.
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Figure 43. 50% (2-Year) ACE Event with Griffey Road Electric Only Barrier Compared to Existing 50% ACE Event
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Figure 44. 1% (100-Year) ACE Event with Griffey Road Electric Only Barrier Compared to Existing 1% ACE Event

4.5.3 Electrical Barrier Design

To identify the required electrical barrier components, the variables presented in Table 9 were identified
using the HEC-RAS model. The depth and velocity represent the range of values expected over the
electrical components during their operation range at both sites. For the low fixed crest barrier medium
design scenario, the electrical barrier is located on the weir crest and only in operation once 18 inches of
separation from the crest to the tailwater is lost. Therefore, the electrical component is required to be
effective for flows larger than the 5% exceedance flows up to the 10% ACE flow. The Obermeyer
adjustable crest operates the same way, however since the crest can be uninflated, the electrical
components are placed at the base of the structure, resulting in the additional depth of the electrical
barrier seen in Table 6. Since the electrical only barrier is located at the channel bottom and required to
be on at all times during the migration season, depth and velocity values can approach zero ft (low flow
conditions). The width of the electrical components was estimated using the channel width of Conneaut
Creek at each barrier location.
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Table 9. Electrical Barrier Design Components for Medium Design Scenario and Electric Only Barrier Alternatives at Brown Road
and Griffey Road Sites

Required Required
) Anode Anode .
SLS Type Effective Effective aitedn i
Depth (ft) Velocity (ft/s)
Low Fixed-Crest & Electrical 25-8.0+ 2-55+ 116
Obermeyer Lc.)w Crest & 45-11+ 365+ 116
Electrical
Electrical Only 0-11+ 0-6.5+ 116
Low Fixed-Crest & Electrical 25-8.0+ 2-75+ 122.5
Obermeyer Low Crest & 5.5-11+ 2.75-8.5 + 1225
Electrical
Electrical Only 0-11+ 0-85+ 122.5

+ indicates electric barrier effectiveness expected to extend beyond the required upper limit
(10% ACE WSE) in some capacity

The electrical barrier acts as a secondary barrier to the fixed crest and Obermeyer crest barriers once
the crest design flows are exceeded. Table 10 lists the estimated time in days and hours that the
electrical barrier would be required to be operated during the sea lamprey spawning season for the
associated barrier crest designs. In general, as the design flow frequency increases and the barrier
height increases, the duration of electrical barrier operation is decreased. It is important to note that the
percent exceedance values were determined by statistical analysis of gage data within Conneaut Creek.
These values determine a flow that is exceeded a certain percent of time during the lamprey migration
season based on historical data. However, in any given year these values can differ from the calculated
values. That is, the 25% exceedance flow value could occur more or less than 25% of time in any given
year for example. The operation times are therefore approximate durations that could be expected with
each crest design.

The ACE flows were not included in the table since the flows are calculated from annual peak flow data,
rather than flows specifically from the sea lamprey migration season. The 1-year and 2-year flows have a
99 and 50 percent chance of occurring within any given year, respectively. However, this flow could or
could not occur within the sea lamprey migration season, so it is not a good indicator for estimating
electrical barrier operation.
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Table 10. Estimated Time During Sea Lamprey Spawning Season Requiring Electrical Barrier Operation for Low Fixed-Crest and
Obermeyer Adjustable Barriers

25% 330 38.3 918
10% 735 15.3 367
5% 1200 7.7 184
2% 1900 3.1 73

5.Tentatively Selected Plan

The Tentatively Selected Plan (TSP) was identified as the Obermeyer Adjustable Low Crest Barrier
Alternative at the Griffey Road site with the 25 percent exceedance plus 18-inch crest elevation and
secondary electrical barrier. The Obermeyer barrier will be physically braced once fully raised (5 ft
height) and remain in this position for the duration of the migration season. Once the 18 inches of
separation between the Obermeyer Crest and the tailwater is lost, the electrical barrier is utilized as a
primary means to block lamprey. Table 11 summarizes the hydraulic analysis for the TSP barrier design.

Table 11. Summary of Hydraulic Analysis Results for the TSP Barrier Design

25% Exc. | Griffey
+18" Road

330 794 5 3.97 3.2 0.37 7

Fish passage measures for the barrier include a trap and sort operation and a jumping pool for passage
during the sea lamprey migration season. Outside of the lamprey migration season, the Obermeyer
Barrier is deflated completely, resulting in unimpeded fish passage upstream and downstream of the
barrier as well as minimal flood impacts. A fishway is not necessary with this design as manual sorting
from the trap will transport fish over the barrier during the migration season, and not required while the
barrier is deflated the rest of the year. A portage route is incorporated to allow paddle sports and other
recreationists safe access to upstream and downstream of the barrier. Figure 45 shows the TSP lamprey
barrier design. The TSP will be further developed during the design phase of the project. Table 12
summarizes the TSP design of the barrier.

This TSP alternative was chosen as it was determined to be the best buy alternative in terms of cost per
average annual habitat units (AAHU), as well as scoring highest on the planning criteria matrix for
considering completeness, effectiveness, efficiency, and acceptability of the alternatives. The Griffey
Road site was selected over Brown Road mainly due to the level of upstream inundation and number of
properties impacted between the two sites (Table 6). Similarly, the 25% exceedance plus 18-inch crest
height was chosen as the minimized crest height produces the most acceptable upstream impacts in
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terms of inundation. Additional benefits provided by the Griffey Road site that were considered
included:

e The barrier will be placed mostly on PAFBC owner property located on the right bank of
Conneaut Creek (Parcel A).

e Accessibility for construction on the PAFBC property is high due to the proximity to Griffey
Road.

e The existing Griffey Road bridge embankment presently acts as a large constriction within the
floodplain, therefore placing the barrier immediately downstream of the embankment helps
reduce impacts to the floodplain upstream.

e Two of the impacted landowners adjacent to the site are currently in support of the
project/study and construction of the barrier.

e Preliminary Coordination with Pennsylvania Department of Transportation (PADOT) identified
no issues with the barrier construction downstream of the bridge.

e Conversations with project partners yielded concurrence that the Griffey Road Site was
preferred for the barrier.

Figure 45. TSP Barrier Alternative: 25% Exceedance Plus 18 Inch Obermeyer Adjustable Crest Sea Lamprey Barrier with
Secondary Electrical Barrier at Griffey Road.
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Table 12. TSP Design Dimensions Summary

Obermeyer Gate Height 5.0 ft
Obermeyer Crest Elevation 794.0 ft NAVD88
Barrier Width 110.0 ft

Tie-In Abutment Length 90.0 ft

Tie-In Abutment Elevation 801.5 ft NAVDS88
Required Anode Effective Depth 3.5-10.75 ft
Required Anode Effective velocity 1.5-8.5 ft/s

6.Flood Impact Assessment

The potential impacts of the TSP sea lamprey barrier on flood inundation along Conneaut Creek was
analyzed using our HEC-RAS 1D model. The TSP barrier was added to the HEC-RAS model as an inline
structure downstream of the Griffey Road bridge. The HEC-RAS Terrain was modified to represent the
tie-in abutment wall at the 10% plus 18-inch elevation (801.5 ft NAVD88) for the sea lamprey barrier to
the existing roadway embankment (Figure 46). The 99, 67, 50, 20, 10, 2, 1 and 0.2% Annual Chance
Exceedance (ACE) flows were modeled, as well as the 2, 5, 10, 25 and 95% exceedance flows.

The 95% exceedance flow was considered the baseflow condition for Conneaut Creek to analyze
permanent or still water inundation associated with the barrier. As noted above, the Obermeyer barrier
will be fixed in place during the migration season and will not be operated to adjust the crest elevation
based on the tailwater stage. Therefore, the inundation assessed is based on the Obermeyer barrier at
the fully raised position (the 25% Exceedance plus 18-inch elevation or 5 ft high) for all flow frequencies.
The minimum inundation associated with the barrier is created from the impoundment behind the
Obermeyer gates and the water surface elevation of the impoundment is equal to the Obermeyer crest
elevation (794 ft). This inundation at the barrier is permanent for the lamprey migration season only
(March —July); outside of this window the barrier is deflated and run-of-river conditions return. Similar
to the electric only barrier alternative, minimal inundation impacts attributed to the deflated
Obermeyer, tie-in abutment, and concrete sill will persist outside of the lamprey migration season.
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Figure 46. Modlified HEC-RAS Terrain Including Tie-In Abutment Wall for Lamprey Barrier to Griffey Road Embankment

When comparing to existing conditions, an increase in water surface elevation can be seen for the TSP
lamprey barrier design at all modeled flow frequencies (Table 13). These increases were modeled under
the assumption that the Obermeyer barrier stays raised for all flow frequencies greater than the 25%
exceedance flow, where the electric barrier is required. All increases in WSE are upstream of the
proposed barrier; no increases are observed downstream. Mitigating all impacts on the upstream
inundation is not possible due to the nature of the project and increases in WSE were expected.
However, the TSP alternative was chosen considering a barrier crest elevation that minimizes upstream
impact, while remaining an effective barrier to upstream sea lamprey migration. Figure 47 shows the
profile plot of the 1% ACE WSE upstream and downstream of the barrier compared to existing
conditions. Figure 48 shows the spatial extent of the increase in inundation at the 1% ACE event.
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Table 13. WSE Difference Between Existing Conditions and TSP Barrier for Multiple Flow Frequencies

95% Exceedance 7 790.13 794.09 3.96
25% Exceedance 330 792.4 795.06 2.66
10% Exceedance 735 793.48 795.78 23
5% Exceedance 1200 794.46 796.44 1.98
99% ACE 1375 794.72 796.66 1.94

2% Exceedance 1900 795.46 797.27 1.81
67% ACE 3816 797.33 799.06 1.73
50% ACE 4897 798.15 799.9 1.75
20% ACE 7230 799.31 801.16 1.85
10% ACE 8842 800.02 802.01 1.99

4% ACE 10909 800.78 802.98 2.2

2% ACE 12495 801.31 803.66 2.35

1% ACE 14069 801.8 804.3 2.5
0.2% ACE 17813 802.79 804.45 1.66

Conneaut Creek Lamprey_Bamier  Plan: 1) Plan_07 1212212022 2) GriffeyRd_25p_Barrier 31212023
Conneaut_Creek Reach 1

16000 18000 20000 22000

Figure 47. WSE Difference Between Existing Conditions and TSP Barrier for the 1% ACE
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Figure 48. Existing Conditions and TSP Barrier 1% ACE Inundation Extents

Considering the nature of the floodplain topography in the watershed, the increased water surface

elevations result in minimal change to the existing inundation extents. The floodplain is highly contained

by the steep walls of the narrow valley of Conneaut Creek. The 0.2% ACE (500-year) floodplain is

contained within the valley for both existing and with project conditions in most locations (Figure 49).
Likely due to the narrow floodplain and flashiness of the creek, no infrastructure or buildings are built
within the impacted portion of Conneaut Creek. Therefore, any adverse effects of the increase in water

surface elevation are unlikely to occur, even at high flow frequencies.
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Figure 49. TOP: Cross Sectional View of Existing and TSP 0.2% ACE WSE Upstream of Griffey Road. BOTTOM: Existing Conditions
and TSP Barrier 0.2% ACE Inundation Extents at Cross Section.
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One area of concern with respect to increased inundation upstream of the barrier is at parcel D, which is
located on the right bank immediately upstream of Griffey Road (Figure 50). Model results show the 1%
and 0.2% ACE inundation with the TSP barrier approaching the footprint of several barns located on the
property. However, the structures are located outside of the modeled 1% and 0.2% floodplain with the
TSP design (Figure 51). The HEC-RAS modeling will be updated for the final sea lamprey barrier
developed during the design phase of the project. The design will also include the addition of the trap
and sort facility, located within floodplain, that currently is not included in the modeling analysis. The
results of the final modeling, along with surveys on parcel D, will verify that no structures and other
infrastructure are impacted as a result of the barrier construction. A takings analysis will be performed
prior to feasibility completion to assess property values and determine any flowage easements.

o - 250 500 P ¢
1% ACE Event Inundation with Conneaut
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Conneaut Sea Lampray Barrier
Ere County, Pennsyhania

Figure 50. 1% ACE Inundation Immediately Upsteram of Grffey Road at Parcel D
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Figure 51. Parcel D Structures Footprints Outside of the 1% ACE TSP Barrier WSE (Orange-Green Gradient) and 0.2% ACE
Inundation Extent (Cyan)




The permanent inundation impacts to individual landowners upstream of the barrier were also assessed
on a per parcel basis. Figure 52 shows the permanent inundation extents compared to existing
conditions. Per Table 8, the permanent inundation increases the WSE a maximum of 3.97 ft at the
barrier, inundates 3.2 acres (1.77 additional acres beyond existing conditions), and extends 0.37 miles
upstream impacting 7 landowners. Table 14 compares the existing WSE and inundation on each of the 7
impacted parcels at baseflow to the TSP barrier and displays the difference in inundation acreage and
WSE. Increases in WSE elevation decrease moving upstream from the barrier. The increased acreage of
inundation is a function of proximity to the barrier, as well as linear feet of streamfront along the
parcels. Parcels D and E experience the largest increases in permanent inundation due to the barrier.
Table 15 displays the inundation at existing and TSP barrier conditions as acreage and as a percentage of
the total parcel acreage, as well as the increase in percent inundated.

o 250 :
Permanent Inundation Associated with
Conneaut Creek TSP Sea Lamprey Barrier

. Comneaut T TSPBAMGr | e Euergvmdmes Conneaut Sea Lamprey Barrier
E:::h Bt B 27 Fan 2534 Erie County, Pennsylvania
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Figure 52. Existing Conditions and TSP Barrier Permenant Inundation on Upstream Parcels
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Table 14. Existing Inundation Area and Elevation (ft NAVD88) Compared to TSP Per Impacted Landowner

Parcel Existing Conditions 25% Exceedance +18" Barrier Height
Inundation Inundation Inundation WSE
Owner (Acres) WSE (ft) (Acres) WSE (ft) Difference (Acres) | Difference (ft)
A 0.11 790.12 0.14 794.09 0.03 3.97
B 0.08 790.12 0.11 794.09 0.03 3.97
D 0.19 790.18 0.90 794.09 0.71 3.91
E 0.54 790.17 1.06 794.09 0.52 3.92
F 0.15 792.28 0.47 794.09 0.32 1.81
G 0.24 792.74 0.38 794.09 0.14 1.35
H 0.16 793.72 0.18 794.08 0.02 0.36

Table 15. Percent Increase in Inundated Area from Existing Conditions to TSP Barrier

Parcel Existing 25% Exceedance + 18"
Owner Area Inundation Percent Inundation Percent
(Acres) (Acres) Inundated (%) (Acres) Inundated (%) | Increase (%)
A 10.10 0.11 1.10 0.14 1.35 0.25
B 129.48 0.08 0.06 0.11 0.09 0.03
D 8.97 0.19 2.12 0.90 10.00 7.88
E 11.38 0.54 4.73 1.06 9.30 4.57
F 73.49 0.15 0.20 0.47 0.64 0.44
G 85.67 0.24 0.28 0.38 0.44 0.17
H 120.73 0.16 0.13 0.18 0.15 0.02

While increases in inundation will occur with implementation of the Conneaut Creek TSP lamprey
barrier, no impacts to infrastructure or structures are expected to occur. Localized increases in
inundation are contained within the floodplain and do not extend downstream of the barrier. The
increases in inundation on each landowner upstream of the barrier as a result of implementation were
identified. Mitigation of upstream inundation is accomplished by implementing the adjustable barrier
with a lower crest height compared to other alternatives in combination with the electrical secondary
barrier. These HEC-RAS results will be used to inform the takings analysis performed by Real Estate.
Further modeling during the design phase of the project will be required for the final barrier design to
verify the findings in this flood impact analysis.

7.Climate Change Analysis
In accordance with USACE Engineering and Construction Bulletin (ECB) 2018-14 (ECB 2018), a climate

change analysis was performed for the Conneaut Creek. This guidance aims to reduce vulnerability and
identify negative impacts associated with the potential for climate change effects within the project
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area. The Conneaut Creek watershed is part of the larger HUC-8 watershed 04120101 — “Chautauqua-
Conneaut” and the even larger HUC-4 watershed 0412 — “Lake Erie” (Figure 53). For assessing regional
trends within the US, the Conneaut Creek watershed can be considered within the Northeast. Even
though the terminus of Conneaut Creek is in Ohio, which is typically considered the Midwest, most of
the Conneaut Creek watershed and its headwaters are located within Pennsylvania.
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Figure 53. HUC-8 watershed 04120101 “Chautauqua-Conneaut” located in HUC-4 watershed 0412 “Lake Erie”. Watersheds are
within USACE Great Lakes and Ohio River Division - Buffalo District (LRB).

7.1 Literature Review of Past and Projected Climate Change

Historic climate data can determine if changes in climate have already occurred within the period of
record. The Fourth National Climate Assessment (NCA4), USACE Civil Works Technical Report CWTS-
2015-07, and state and watershed specific resources published by the National Oceanic and
Atmospheric Administration National Centers for Environmental Information are the basis for this
literature review. As shown in in Figure 54, precipitation within the US on average has increased 4
percent from 1901 — 2015 ((McRoberts and Niellson-Gammon, 2011, Peterson et al 2013)). While
regional variations are prevalent, the Northeast and the Conneaut Creek watershed has experienced as
much as 5 to 15 percent increases from past (1901-1960) to present (1986-2015) (Easterling et al, 2017).
Increases in precipitation are largely seen from summer and fall precipitation increase within the
Northeast.
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Figure 54. Percent change in annual and seasonal precipitation in the US from 1901-1960 to 1958-2015. Precipitation has
increased in the Northeast annually, and particularly in the summer and fall. Source: Top - adapted from Peterson et al. 2013, ©
American Meteorological Society, Bottom four panels: NOAA NCEI.

Pennsylvania precipitation data shows not only above average precipitation in the latter half of the 20™"
century to present, but also a notable increase in extreme precipitation events (Frankson et al. 2022).
Figure 55 shows most of the annual precipitation values from 1970 to 2020 were above average for the
full period of record. Figure 56 shows the number of days with greater than 2 inches of precipitation has
increased. Similarly, Figure 57 shows the percent change in maximum daily precipitation from 1901-
2016 (38 percent) and the percent change in days that exceeded the 99" of all non-zero precipitation
days from 1958-2016 (55 percent).
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Figure 55. Observed total annual precipitation for Pennsylvania from 1900-2020. Black line = the average for the period of
record, black dots = yearly value, green bars = 4-year averages. Source: CICS-NC/NOAA NCEI
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Figure 56. Observed annual number of 2-inch extreme precipitation events (days with precipitation of 2 inches or more) for
Pennsylvania from 1900-2020. Black line = the average for the period of record, black dots = yearly value, green bars = 4-year
averages. Source: CICS-NC/NOAA NCEI
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Figure 57. Left — Percent change in maximum daily precipitation taken in 5-year blocks from 1901 to 2016. Right — Percent
change in the amount of daily precipitation that exceeded the 99t percentile of all non-zero precipitation days from 1958-2016.
Source: CICS-NC and NOAA NCEI

Like precipitation, average temperatures in the US have increased over 1 degree Fahrenheit since the
beginning of the 20™" century (Vose et al. 2014). Figure 58 shows changes in temperature from 1901-
1960 to 1986 to 2016 in the Northeast have increased 1.43 degrees Fahrenheit, with the largest increase
coming from winter months. Increases in the coldest temperature of the year and the length of the
frost-free season within the Northeast support this trend in rising winter temperatures. Pennsylvania
data for annual temperature shows a nearly 2-degree Fahrenheit increases from 1901 to 1920 (Frankson
et al. 2022). Figure 59 illustrates this increase and the projected modeled temperature under 2
emissions scenarios.

The projected temperature increase from the historical average for Pennsylvania is in the range of 2.5 to
15 degrees Fahrenheit by 2100, depending on future emissions scenarios (Figure 59). Statistically
significant increases in temperature nationwide are also projected (Figure 60). By the latter half of the
21% century, increases in average annual temperatures in the northeast are project to have increased by
5.3 degrees Fahrenheit and 9.1 degrees Fahrenheit under low (RCP4.5) and high (RCP8.5) climate
models from temperatures in the late 20" century (Sun et al. 2015).
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Figure 58. Observed annual, winter, and summer temperature differences between the average temperature for the periods
1901-1960 and 1986-2015. The Northeast is projected to see increases year-round, but notably increased temperatures in the
winter. Source: NOAA NCDC / NCEI
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Observed and Projected Temperature Change
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Figure 59. Pennsylvania observed temperature change (orange line) and projected increase under high and low climate

scenarios. Source: CICS-NC/NOAA NCEI|
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Projected Changes in Annual Average Temperature

Mid 21st Century

Lower Scenario (RCP4.5) Higher Scenario (RCP8.5)
— e s Htg — g " S
b' e hnen. EOUY iga:"'i '-‘1-;‘\'\. T"@? : - y s‘l-""“""‘ = gg*g; J, 3 .
o o5 ”""‘i:a 'f‘ - ﬂ-":?
N . i M 5""""""% : - _} A
il i %, T :._.':\
\NH fﬁ‘f S
= i . \_-*-'_v
el
Late 21st Century
Lower Scenario (RCP4.5) Higher Scenario (RCP8.5)
.v“‘"’"ﬁ"t‘- — o ¥
R &
- = ‘
"A’-‘.'i’

Change in Temperature (°F)

L1
2 4 6 8 10 12 14 16 18

Figure 60. Projected changes in average annual temperature for the mid and late 21st century relative to the late 20th century
under lower and higher modeled climate scenarios. Modeling shows a statistically significant increase in annual average
temperatures for the Northeast for both scenarios. Source: CICS-NC and NOAA NCEI

Future precipitation and magnitude of storm events are expected to continue the same increased trend
as historical data. Figure 61 shows the projected change in seasonal precipitation in the Northeast for
the latter 21% century relative to the seasonal averages from 1976-2005, under the higher climate
scenario. Increases in the winter and spring precipitation are particularly evident (denoted by the red
stippling), while summer and fall seasonal precipitation shows little to no change compared to natural
variation (Thibeault and Seth 2014, Lynch and Thibeault 2016). Figure 62 shows the projected 2 day, 5-
year rainfall representing extreme frequency events through the end of the 21% century (Janssen et al.
2014). Along with increased precipitation, the magnitude of high frequency events is projected to
increase in the Northeast under higher and lower climate scenarios. Increased temperatures and spring
precipitation could be a contributing factor to this trend, as earlier snowmelt with significant rainfall
events can cause high frequency floods.
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Figure 61. Climate model projections of changes (%) in annual precipitation for the middle of the 21st century compared to the
late 20th century under a higher emissions pathway. Precipitation is projected to increase throughout Northeast in the winter
and spring (stippling indicates significant change relative to natural variability), however, little or no change for the summer and
fall seasons is observed (hatching indicates changes are small relative to the natural variability in this region). Source: CICS-NC,
NOAA NCEI, and NEMAC.
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Figure 62. Projected increases in extreme event frequency (2-day 5-year event) through 2100 under higher and lower climate
scenarios. An increasing trend is prevalent for the Northeast. Source: Janssen et al. 2014

In summary, both annual precipitation and average annual temperatures have increased in the
northeast since the early 20" century. These trends are projected to continue through the late 215
century according to several climate models. Increased temperatures, precipitation, and magnitude and
frequency of storm events are projected to increase throughout the Northeast and the Conneaut Creek
watershed in the future.

7.2 First-order Statistical Analysis: Modeled Regional Streamflow Trends

The USACE Climate Hydrology Assessment Tool (CHAT) was used to investigate simulated historical and
projected future trends in streamflow for HUC 04120101, the Chautauqua-Conneaut watershed (Figure
53). The CHAT tool uses the maximum monthly averaged flow for the HUC-8 watershed as the maximum
flow for that water year (monthly average flows are taken by averaging daily flows). The tool models a
range and mean of the annual maximum monthly streamflow’s from 64 difference climate changed
hydrology models.

Figure 63 shows modeled historic and projected range and average of streamflow within the
Chautauqua-Conneaut watershed for the period of 1950 - 2099. The range of annual maximum monthly
streamflow has relatively tight spread for modeled historic and projected observations. The overall
trend in the simulated mean projected annual maximum monthly streamflow is shown in Figure 64. The
simulated historical streamflow shows no statistically significant trend, while the projected future
streamflow shows a decreasing trend that is statistically significant (R2 = 0.09; P-value = 0.00097 for the
Mann-Kendall test and 0.00073 for Spearman Rank-Order Test). The p-value is for the linear regression
fit drawn; a smaller p-value would indicate greater statistical significance. There is no recommended
threshold for statistical significance, but typically 0.05 is used as this is associated with a 5% risk of a
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Type | error or a false positive. This finding suggests that there is potential for average maximum
monthly flows to decrease in the future for the study area, relative to the current conditions.
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Figure 63. Range and average of modeled historic and projected annual maximum monthly streamflow among 64 climate-
changed hydrology models for HEC 04120101 “Chautauqua-Conneaut”.
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Figure 64. Linear regression of modeled mean historical and projected annual maximum monthly streamflow for HEC 04120101
“Chautauqua-Conneaut”.

7.3 First-order Statistical Analysis: Site Specific Trends and Non-Stationarity Detection
The USACE Nonstationarity Detection Tool (NSD) applies “a series of statistical tests to assess the
stationarity of annual instantaneous peak streamflow data series” (Friedman et al., 2016). That is, the
NSD determines if any significant abrupt or smooth changes in the mean, standard deviation/variance,
and/or distribution for the peak annual streamflow data occur for the period of analysis. A total of
twelve different statistical methods are utilized by the NSD tool. Detection of nonstationarites helps to
select a homogenous dataset that can be further used for hydrologic analysis.

Typically, a “strong” nonstationarity is required to divide the dataset into separate homogenous groups.
This requires the nonstationary to meet 3 criteria: consensus (detected by two or more detection
methods of the same kind — mean, std. dev./variance, or distribution), robustness (detected by multiple
statistical tests during the same year), and a large difference or magnitude in the mean, standard
deviation, or variance.

Annual peak discharge data from USGS 04213000 Conneaut Creek at Conneaut OH was used to assess
nonstationarity within flow record. The gage is the only gage on Conneaut Creek and has a similar
drainage are to the project location. The gage has an 85-year period of record from 1923-2020, with a
gap in the record from 1936-1950. Applying the NSD tool to the Conneaut Creek at Conneaut OH for the
whole period of record resulted in a nonstationarity in the distribution (Energy Divisive Method) in 1987
and a nonstationarity in the variance (Lombard Mood) in 1995 (Figure 65). However, these
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nonstationarities can be considered statistically insignificant since they are lacking consensus (Figure
65), robustness (Figure 66) and magnitude (Figure 67).

Annual Peak Streamflow in CFS
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Water Year

— Abrupt Nonstationarities

Figure 65. NSD Tool results for USGS gage Conneaut Creek at Conneaut OH from 1923-2020. Abrupt Nonstationarities detected
in 1987 and 1995.
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Figure 66. NSD Tool Heat Map for USGS gage Conneaut Creek at Conneaut OH from 1923-2020. Nonstationarities in Distribution
(Energy Divisive Method 1987) and Variance (Lombard Mood 1995) detected.

87



Seq. Mean

Variance

=

o oLl

£

=
B
= Q
= m
u
= N
a
7
M B =B S, - L el W y D b ) by B 5 s %
e | N s S S o P gt L. L - ST = AL s gt LG
S R Gl . R L S o - LR AL R R L & A {\ )
Water Year
— Segment Mean — Segment Variance — Segment Standard Deviation

Figure 67. NSD Tool Segment Statistics for USGS gage Conneaut Creek at Conneaut OH from 1923-2020.

Since a large data gap existed within the period of record, the NSD tool was used for a truncated period
of record for the gage from 1950-2020. This detected nonstationarities in the mean (Lombard Wilcoxon)
in 1984, in the distribution (Energy Divisive Method) in 1987, and in the variance (Lombard Mood) in
1994 (Figure 68). The two nonstationarities detected in 1984 and 1987 can are likely related as they are
within 5-years of each other. In that case, these nonstationarities exhibit some degree of robustness as
both mean and distribution tests are detected (Figure 69). This robustness along with the change in
mean observed around 1985 (Figure 70) indicate that a change point may be observed around 1985.
However, due to the lack of consensus (Figure 68), the nonstationarity was not considered to be a
strong change point within the period of record. Using the period of record from 1950-2020, rather than
further truncating the record at 1985 was also determined to be a more conservative approach in terms
of calculating flow frequencies and designing barrier measures, as several peak storm events prior to
1985 are greater than those observed in the following period. That is, using the longer POR will result in
a larger flow value for the 10% ACE flow that the barrier is designed to, thus providing a more
conservative level of protection against sea lamprey.
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Figure 68. NSD Tool results for USGS gage Conneaut Creek at Conneaut OH from 1950-2020. Abrupt Nonstationarities detected
in 1984, 1987 and 1994.
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Figure 69. NSD Tool Heat Map for USGS gage Conneaut Creek at Conneaut OH from 1950-2020. Nonstationarities in Mean
(Lombard Wilcoxon 1984), Distribution (Energy Divisive Method 1987) and Variance (Lombard Mood 1994) detected.
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Figure 70. NSD Tool Segment Statistics for USGS gage Conneaut Creek at Conneaut OH from 1950-2020.

The NSD tool also performs a monotonic trend analysis to determine if any statistically significant trends
are present within the period of analysis using the t-Test, Mann-Kendall, and Spearman Rank Order
tests. When applied to the full period of record, all three tests determine no statistically significant
trends existed within the dataset (Figure 71). However, the truncated period of record excluding the
data gap (1950-2020) was also analyzed. This resulted in statistically significant downward trend in
annual peak flows at the 0.05 level of significance (t-Test p = 0.037; Spearman Rank Order Test p =

0.045, Figure 72).
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Trend Hypothesis Test e
Test P-Value
t-Test 0.38507
Mann-Kendall 0.76139
Spearman Rank-Order 0.702

» A statistically significant trend (at the alpha = .05 level) was NOT detected by the t-Test.

s A statistically significant trend (at the alpha = .05 level) was NOT detected by the Mann-
Kendall Test.

s A statistically significant trend (at the alpha = .05 level) was NOT detected by the Spearman
Rank-Order Test.

Figure 71. Trend Analysis for USGS gage Conneaut Creek at Conneaut OH from 1923-2020. No statistically significant trends
identified.
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Trend Hypothesis Test =

Test P-Value
t-Test 0035647
Mann-Kendall 0.061989
Spearman Rank-Order 0044215

* A statistically significant trend (at the alpha = .05 level) was detected by the t-Test.

* A statistically significant trend (at the alpha = .05 level) was NOT detected by the Mann-
Kendall Test.

» A statistically significant trend (at the alpha = .05 level) was detected by the Spearman
Rank-Order Test.

Figure 72. Trend Analysis for USGS gage Conneaut Creek at Conneaut OH from 1950-2020. A statistically significant downward
trend identified by t-Test and Spearman Rank-Order Test.

93



7.4 Screening-Level Climate Change Vulnerability Assessment (VA) Tool

The USACE Climate Change Vulnerability Assessment (VA) Tool is a screening-level tool to assess and
compare climate change vulnerabilities in select HUC-4 watersheds relative to all other HUC-4
watersheds in the US. The tool assesses vulnerabilities in select USACE business lines such as Flood Risk
Reduction, Water Supply, Navigation, Regulatory, etc. The VA tool is being used on HUC 0412 “Lake Erie”
to assess vulnerability to climate change in the business lines of Ecosystem Restoration, Flood Risk
Reduction, and Recreation. These three business lines are relevant to GLFER and the goals of the
Conneaut Creek Lamprey Barrier project.

The tool uses the WOWA method to represent a composite index of how vulnerable a given HUC 04
watershed (Vulnerability Score) is to climate change specific to a given business line. WOWA stands for
“Weighted Ordered Weighted Average,” which reflects the aggregation approach used to get the final
score for each HUC. After normalization and standardization of indicator data, the data are weighted
with “importance weights” determined by the Corps (the first “W”). Then, for each HUC-epoch-scenario,
all indicators in a business line are ranked according to their weighted score, and a second set of weights
(which are the “OWA” weights, are applied, based on the specified ORness level. This yields a single
aggregate score for each HUC-epoch-scenario called the WOWA score. WOWA contributions/indicator
contributions are calculated after the aggregation to give a sense of which indicators dominate the
WOWA score at each HUC.

WOWA scores in each business line are determined for 2, 30-year epochs for both wet and dry scenarios
by the VA tool. The wet and dry scenarios are based on projected runoff above and below the median
runoff, respectively. The percent change in WOWA scores between the epochs is also determined. Each
business line’s WOWA score is dependent of a set of indicators relevant to that business line. The
indicators for the Ecosystem Restoration business line are: change in sediment load, monthly CV of
runoff, percent change in runoff divided by percent change in precipitation, macroinvertebrate index of
biotic condition, flood magnification factor (local), flood magnification factor (cumulative), mean annual
runoff, low flow reduction factor, and percent of freshwater plant communities at risk.

The indicators for Flood Risk Reduction are: annual CV of unregulated runoff, percent change in runoff
divided by percent change in precipitation, flood magnification factor (local), flood magnification factor
(cumulative), and acres of urban area within the 500-year floodplain. The indicators for Recreation are:
change in sediment load, monthly CV of runoff, percent change in runoff divided by percent change in
precipitation, flood magnification factor (local), flood magnification factor (cumulative), monthly 90
percent exceedance flow, monthly 10 percent exceedance flow, low flow reduction factor, and drought
severity index. Table 16 summarizes the indicators used in the VA Tool.
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Table 16. VA Tool indicators and descriptions

Indicator Short Name

B AT RISK FRESHWATER PLANT

J65L MEAN ANNUAL RUNOFF

195 DROUGHT SEVERITY

156 SEDIMENT

175L ANNLUAL COV

[221C MONTHLY COV

[277 RUNOFF PRECIP

[297 MACROINVERTEBRATE

|568C FLOOD MAGNIFICATION

|568L FLOOD MAGMNIFICATION

570L S0PERC EXCEEDANCE

|571C 10PERC EXCEEDAMCE

571L 10PERC EXCEEDANCE

590 URBAMN S00YRFLOODPLAIN
[AREA

(700C LOW FLOW REDUCTION

Indicator Mame

% of freshwater plant
communities at risk

Mean annual nunoff
[local)

Drought Severity Index

Change in sediment
load due to change in
futwre precipitation
Annual OV of
unregulated runoff
[local)

Monthly Cv of runoff
[cumulative)

% change in runoff
diwvided by % change in
predpitation

Macroinvertebrate
index of biotic
condition

Flood magnification
factor [cumulative)

Flood magnification
factor (local)

Low flow {monthly
flow exceeded 90% of
time; local)

Flood flow [monthly
flow exceeded 10% of
time; cumulative)
Flood flow [monthly
flow exceeded 10% of
time; local)

Acres of urban area
within 500-year
floodplain

Low flow reduction
factor [cumulative)

LLarge Values = High
Vulne rability

No

Yas

Yes

Yas

Yes

Yes

Na

Yes

Yes

Nao

Yes

Yes

Yes

Nao

Indicator Description

% of wetlands & riparian plant
communities that are at risk of
extinction, based on remaining number
& condition, remaining acreage, threat
sEwerity, Bir.

Mean runoff: average annwal runaff,
et |luding wpstream fres water inputs
{local).

Greatest precipitation deficit The mast
negative value calculated by
subfracting potential
evapatranspiration from precipitation
aver any 1-, 3-, -, or 12-manth period.

The ratio of the change in the sediment
load in the future to the present load.

Long-term wariability in hydrology:
ratio of the 3D of annual runoff to the
anniual runoff mean. Ecludes upstream
fredheater inputs [lacal ).

Measure of short-term variability in the
region’s hydralogy: 75th percentile of
annual ratios of the SO of manthly
funoff to the mean of manthly runaff.
Inclwdes upstream freshwater inputs
Jeurmulative).

Median of: deviation of runoff fram
manthly mean times average monthly
runoff divided by deviation of
precipitation frem manthly mesn times
average monthly precipitation.

The sum (ranging from 0-100) of scores
for six metrics that characterize
macroinveriebrate asiemblages:
taxanomic richness, Bxonomic
composition, taxonomic diversity,
feeding graoups, habits, pollution

talerance.
LA g 1 TP PUna T raua ar

indicatar 571C {manthly runaff
exceeded 10% of the time, including

ot s s, Bt s oo L £ £ f
Change in flood runoff: Ratio of
indicator ST1L (menthly runcff
exceeded 10% of the time, excluding
upstream freshwater inputs) to 571L0n
base period.

Lovwy runofi- manthly runoff that iz
exceeded 00% of the time, excluding
upstream freshwater inputs {local).
Aood runaff: menthly runoff thatis
exceeded 10% of the time, including
upstream freshwater inputs
Jeurmulative).
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Data Sources

MatureServe - Expl arer [custamized
dataset]. Data were obtained from
Jason McMeed st Natureserve,
1101 Wilson Blwd., 15th Floar
Arlington, VA 22201 via email on
July 31, 2008

Data calculated from interagency
CMIPS GCM - BLSD - VIC dataset
(2014)

Data calculated from interagency
CRAIPS GOM - BCSD - VIC dataset
(2014)

COM

Data calculated from interagency
CRAIPS GOM - BCSD - VIC dataset
(2014)

Data caleul ated from interagency
ChAIPS GCAM - BCSD - VIC dataset
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(2014) wsing method of
Sankarasubramanian & Vegel
1001 WRRIT[G11TT1-1781

USERA - Wadeable Streams
Assesrment [WSA) [Stream Water
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Data caleul ated from interagency
ChAIPS GCM - BLSD - WIC dataset
(2014)

Data calculated from interagency
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(2014)

Data calculated from interagency
CRAIPS GCM - BLSD - VIC dataset
(2014)
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(2014)
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(2014)

1) FEMA - 500 year Flood Zomes
(2) EPA - Integrated (limate & LE
Use Scenarias (ICLUE)
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(2014)
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Figure 73 and Figure 74 show the vulnerability scores for the Ecosystem Restoration business line for
both epochs and wet/dry scenarios. The dry WOWA score for 2050 was 69.25 and for 2085 was 69.15.
The percent change in WOWA score for the dry scenario was -0.15%. The wet WOWA score for 2050 and
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2085 were 68.88 and 69.45, respectively. The percent change in WOWA score for the wet scenario was

0.83%.
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Figure 73. WOWA score and percent change in WOWA score for LRB during 2, 30-year epochs, dry scenario, for the Ecosystem
Restoration business line. The Conneaut Creek watershed is within HUC 0412 “Lake Erie” (denoted with arrow).
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Vulnerability Score Change Over Time (Wet)
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